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HOW ТО USE THIS SOIL SURVEY REPORT 


THIS SOIL SURVEY of Bexar County, Tex., contains information that can be applied in 
managing farms and ranches; in selecting sites for roads, ponds, buildings, or other 
structures; and in appraising the value of tracts of land for agriculture, industry, or 
recreation. 


Locating Soils 


А the soils of Bexar County are shown on the detailed map at the back of this report. 
This map consists of many sheets that are made from aerial photographs. Each sheet is 
numbered to correspond with numbers shown on the Index to Map Sheets. 

On each sheet of the detailed map, soil areas are outlined and are identified by 
symbols. All areas marked with the same symbol are the same kind of soil. The soil 
symbol is inside the area if there is enough room; otherwise, it is outside and a pointer 
shows where the symbol belongs. 


Finding and Using Information 


The *Guide to Mapping Units" can be used to find information in the report. This guide 
lists all of the soils of the county in alphabetic order by map symbol. It shows the page 
where each kind of soil is described, and also the page for the capability unit, range site, 
or any other group in which the soil has been placed. 

Individual colored maps showing the relative suitability or limitations of soils for many 
specific purposes can be developed by using the soil map and information in the text. 
Interpretations not included in the text can be developed by grouping the soils according to 
their suitability or limitations for a particular use. Translucent material can be used as an 
overlay over the soil map and colored to show soils that have the same limitation or suitability. 
For example, soils that have a slight limitation for a given use can be colored green. 

Farmers and those who work with farmers can learn about use and management of 
the soil in the soil descriptions and in the discussions of the interpretative groupings. 

Ranchers and others interested in range can find, under “Range,” groupings of the soils 
according to their suitability for range, and also the plants that grow on each range site. 

Community planners and others concerned with suburban development can read 
about the soil properties that affect the choice of homesites, industrial sites, schools, and 
parks in the section "Suburban Development." 

Engineers and builders will find, under "Engineering," tables that give engineering 
descriptions of the soils in the county and that name soil features that affect engineering 
practices and structures. 

Scientists and others can read about how the soils were formed and how they are 
classified in the section "Formation, Classification, and Morphology of Soils." 

Students, teachers, and others will find information about soils and their management 
in various parts of the text. 

Newcomers in Bexar County may be especially interested in the section "General Soil 
Map," where broad patterns of soils are described. They may also be interested in the 
section "Additional Facts About the County." 

Fieldwork for this survey was completed in 1962. Unless otherwise indicated, all 
statements in this report refer to conditions in the county at the time the survey was in 
progress. This survey of Bexar County was made cooperatively by the U.S. Department 
of Agriculture, the Texas Agricultural Experiment Station, and the city of San Antonio, 
Tex. It is part of the technical assistance furnished by the Soil Conservation Service to 
the Alamo Soil Conservation District. 


Soil Survey of Bexar County, Texas 


Contents 

Page 

How this soil survey was тасе----------------------------------------------------------- 1 
General soil Map------------------------------------------------------------------------------ 3 
Tarrant-Brackett association ------------------------------------------------------------ 3 
Crawford-Bexar association ------------------------------------------------------------ 5 
Austin-Tarrant association -------------------------------------------------------------- 5 
Houston Black-Houston association -------------------------------------------------- 6 
Lewisville-Houston Black, terrace, association-------------------------------------- 7 
Venus-Frio-Trinity аввосіайоП----------------------------------------------.----------- 8 
San Antonio-Crockett association ----------------------------------------------------- 9 
Hockley-Webb-Crockett association ------------------------------------------------ 10 
Eufaula association --------------------------------------------------------------------- 11 
Descriptions of 50115----------------------------------------------------------------------- 12 
Austin series ---------------------------------------------------------------------------------- 12 
Bexar вегіе5----------------------------------------------------------------------------------- 13 
Brackett serieS--------------------------------------------------------------------------- 15 
Crawford вегіе5-------------------------------------------------------------------------- 18 
Crockett serieS--------------------------------------------------------------------------- 19 
Duval series ------------------------------------------------------------------------------ 20 
Eufaula series --------------------------------------------------------------------------- 22 
Frio series -------------------------------------------------------------------------------- 23 
Gowen series ---------------------------------------------------------------------------- 24 
Gullied land ------------------------------------------------------------------------------ 25 
Hilly gravelly land ----------------------------------------------------------------------- 25 
Hockley series --------------------------------------------------------------------------- 26 
Houston series -------------------------------------------------------------------------- 27 
Houston Black вегіе5--------------------------------------------.--.--..-..-..-........ 29 
Karnes series ---------------------------------------------------------------------------- 33 
Krum series ------------------------------------------------------------------------------ 35 
Leming ѕегіеѕ ---------------------------------------------------------------------------- 36 
Lewisville series ------------------------------------------------------------------------- 37 
Orelia serieS------------------------------------------------------------------------------ 39 
Patrick series ---------------------------------------------------------------------------- 40 

Pits and quarries ------------------------------------------------------------------------ 42 
San Antonio serieS---------------------------------------------------------------------- 42 
Stephen serieS--------------------------------------------------------------------------- 44 
Sumter series ---------------------------------------------------------------------------- 45 
Tarrant series ---------------------------------------------------------------------------- 46 
Trinity series ----------------------------------------------------------------------------- 48 
Venus series ----------------------------------------------------------------------------- 50 
Webb serieS------------------------------------------------------------------------------ 53 
Willacy series ---------------------------------------------------------------------------- 55 
Zavala вегіев----------------------------------------------.-............................. 56 
Use and management of soils ---------------------------------------------------------- 58 
Management of cultivated soils ------------------------------------------------------ 58 
Control of water erosion --------------------------------------------------------- 58 

Control of wind erosion ----------------------------------------------------------- 59 

Fertility тападетепі-------------------------------------------------------------- 61 
Irrigation ----------------------------------------------------------------------------- 61 
Capability groups of soils -------------------------------------------------------------- 62 


Predictions of crop уїө!й5-------------------------------------------------------------- 96 


Soil Survey of Bexar County, Texas 


Use and management of soils—continued 


Range ------------------------------------------------------------------------------------- 86 
Range sites and condition classes --------------------------------------------- 87 
Descriptions of range siteS------------------------------------------------------- 88 
Management of rangeland ------------------------------------------------------ 101 

Engineering ----------------------------------------------------------------------------- 102 
Engineering classification systems -------------------------------------------- 103 
Soil properties and engineering interpretations ----------------------------- 103 
Test data---------------------------------------------------------------------------- 105 

Suburban development --------------------------------------------------------------- 105 
Ғоипаайоп5------------------------------------------------------------------------ 105 
Sewage-disposal systems ------------------------------------------------------ 106 
Control of runoff and erosion --------------------------------------------------- 107 
Gardening and landscaping ---------------------------------------------------- 108 
Underground utility lines -------------------------------------------------------- 109 

Public health ---------------------------------------------------------------------------- 110 

Весгеайоп------------------------------------------------------------------------------- 111 

Formation, classification, and morphology of soils ----------------------------- 114 

Factors of soil formation -------------------------------------------------------------- 114 
Сїїтаїө------------------------------------------------------------------------------ 114 
Living organisms ------------------------------------------------------------------ 115 
Parent та!егіді-------------------------------------------------------------------- 115 
Relief -------------------------------------------------------------------------------- 116 
Time --------------------------------------------------------------------------------- 117 

Classification and morphology of soils --------------------------------------------- 117 
Zonal огдег------------------------------------------------------------------------- 118 

Reddish Chestnut soils ---------------------------------------------------- 118 

Reddish Prairie soils ------------------------------------------------------- 118 
Red-Yellow Podzolic soils ------------------------------------------------ 118 
Intrazonal order ------------------------------------------------------------------- 119 
Grumusols ------------------------------------------------------------------- 119 
Ріапово15--------------------------------------------------------------------- 119 
Rendzinas ------------------------------------------------------------------- 119 

Azonal order ----------------------------------------------------------------------- 119 
Alluvial soils ----------------------------------------------------------------- 119 

(ІІ һОв015---------------------------------------------------------------------- 120 
Regosols --------------------------------------------------------------------- 120 

Detailed descriptions of soil profiles ------------------------------------------------ 120 
Additional facts about the county ---------------------------------------------------- 143 

Climate ---------------------------------------------------------------.-------------- 143 

Relief and drainage ------------------------------------------------------------------- 144 

Water вирріу---------------------------------------------------------------------------- 145 

Agriculture ------------------------------------------------------------------------------- 145 

Industry --------------------------------------------------------------------------------- 147 

Transportation and тагКе!5------------------------------------------------.---..-... 148 

Literature cited------------------------------------------------------------------------------- 149 
Glossary -------------------------------------------..-.................а A: 150 
Guide to Mapping Units ------------------------------------------------------------ Removed 


Issued June 1966 


Soil Survey of Bexar County, Texas 1 


SOIL SURVEY OF BEXAR COUNTY, TEXAS 


BY F. B. TAYLOR, R. B. HAILEY, AND D. L. RICHMOND, SOIL CONSERVATION SERVICE 
UNITED STATES DEPARTMENT OF AGRICULTURE, SOIL CONSERVATION SERVICE, IN COOPERATION 
WITH THE TEXAS AGRICULTURAL EXPERIMENT STATION 


Bexar COUNTY is in the south-central part of Texas, in the land resource areas of the 
Rio Grande Plain, the Blackland Prairie, and the Edwards Plateau. The county covers 
798,720 acres. It is irregularly pentagonal in shape and is about 45 miles from north to 
south and 43 miles from east to west (fig. 1)] 

The southern two-thirds of the county is a nearly level or undulating plain sloping 
upward from the southeast to the northwest and rising from about 500 feet to 1,000 feet 
in elevation. The northern third is an old eroded plateau that has been dissected by 
streams. It is strongly sloping to steep and rises from 1,000 feet to about 1,900 feet in 
elevation. 

About a third of the county, or 266,240 acres, is cultivated, and some 28,000 acres is 
irrigated. Corn, grain sorghum, small grain, and cotton are the main dryland crops. 
Peanuts, watermelons, flax, and truck crops are grown under irrigation. A little more than 
a third of the county is used as range. 


How This Soil Survey Was Made 


Soil scientists made this survey to learn what kinds of soils are in Bexar County, 
where they are located, and how they can be used. 

They went into the county knowing they likely would find many soils they had already 
seen, and perhaps some they had not. As they traveled over the county, they observed 
steepness, length, and shape of slopes; size and speed of streams; kinds of native plants 
or crops; kinds of rock; and many facts about the soils. They dug many holes to expose 
soil profiles. A profile is the sequence of natural layers, or horizons, in a soil; it extends 
from the surface down to the rock material that has not been changed much by leaching 
or by roots. 

The soil scientists made comparisons among the profiles they studied, and they 
compared these profiles with those in counties nearby and in places more distant. They 
classified and named the soils according to nationwide uniform procedures. To use this 
report efficiently, it is necessary to know the kinds of groupings most used in a local soil 
classification. 

Soils that have profiles almost alike make up a soil series. Except for different texture 
in the surface layer, the major horizons of all the soils of one series are similar in 
thickness, arrangement, and other important characteristics. Each soil series is named 
for a town or other geographic feature near the place where a soil of that series has first 
observed and mapped. San Antonio and Crockett, for example, are the names of two soil 
series. All the soils in the United States having the same series name are essentially 
alike in those characteristics that affect their behavior in the natural, undisturbed 
landscape. Soils of one series can differ somewhat in texture of the surface soil and in 
slope, stoniness, or some other characteristic that affects use of the soils by man. 

Many soil series contain soils that differ in texture of their surface layer. According to 
such differences in texture, separations called soil types are made. Within a series, all the 
soils having a surface layer of the same texture belong to one soil type. Duval fine sandy 
loam and Duval loamy line sand are two soil types in the Duval series. The difference in 
texture of their surface layers is apparent from their names. 
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Some soil types vary so much in slope, degree of erosion, number and size of stones, 
or some other feature affecting their use, that practical suggestions about their 
management could not be made if they were shown on the soil map as one unit. Such 
Soil types are divided into phases. The name of a soil phase indicates a feature that 
affects management. For example, Duval fine sandy loam, 1 to 3 percent slopes, is one 
phase of Duval fine sandy loam, a soil type that has a slope range of 1 to 5 percent. 


ТКТ 


Figure 1.—Location of Bexar County т Texas. 


After a guide for classifying and naming the soils had been worked out, the soil scientists 
drew the boundaries of the individual soils on aerial photographs. These photographs show 
woodlands, buildings, field borders, trees, and other details that help in drawing boundaries 
accurately. The soil map in the back of this report was prepared from the aerial photographs. 

The areas shown on a soil map are called mapping units. On most maps detailed enough 
to be useful in planning management of farms and fields, a mapping unit is nearly equivalent 
to a soil type or a phase of a soil type. It is not exactly equivalent, because it is not practical 
to show on such a map all the small, scattered bits of soil of some other kind that have been 
seen within an area that is dominantly of a recognized soil type or soil phase. 

In preparing some detailed maps, the soil scientists have a problem of delineating areas 
where different kinds of soils are so intricately mixed, and occur in such small individual tracts 
that it is not practical to show them separately on the map. Therefore, they show this mixture 
of soils as one mapping unit and call it a soil complex. Ordinarily, a soil complex is named for 
the major kinds of soil in it, for example, Brackett-Austin complex, 1 to 5 percent slopes. On 
some detailed maps, the soil scientists show two or more soils as one mapping unit because 
the differences between the soils are not sufficient to justify separation for the purposes of the 
Soil survey report. Such a mapping unit is called an undifferentiated group. Crawford and 
Bexar stony soil is an example. 

Another kind of mapping unit is the soil association. It consists of two or more soils that 
may differ from each other but are geographically associated in a consistent pattern and 
proportion too intricate for separate mapping. Brackett-Tarrant association, hilly, is an 
example. An association may also consist of different types or phases of one soil series. 
Tarrant association, gently undulating, is an example. 
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In most areas surveyed there are tracts that are so rocky, so shallow, or so frequently 
worked by wind and water that they scarcely can be called soils. These tracts are shown 
on the soil map, like other mapping units, but they are given descriptive names, such as 
Hilly gravelly land or Gullied land, and are called land types rather than soils. 

While a soil survey is in progress, samples of soil are taken, as needed, for laboratory 
measurements and for engineering tests. Laboratory data from the same kinds of soils in 
other places are assembled. Data on yields of crops under defined practices are 
assembled from farm records and from field or plot experiments on the same kinds of 
soils. Yields under defined management are estimated for all the soils. 

But only part of a soil survey is done when the soils have been named, described, and 
delineated on the map, and the laboratory data and yield data have been assembled. The 
mass of detailed information then needs to be organized in such a way that it is readily 
useful to different groups of readers, among them farmers, ranchers, engineers, and 
homeowners. Grouping soils that are similar in suitability for each specified use is the 
method of organization commonly used in soil survey reports. The soil scientists set up 
trial groups based on the yield and practice tables and other data. They test these groups 
by further study and by consultation with farmers, agronomists, engineers, and others; 
then they adjust the groups according to the results of their studies and consultation. 
Thus, the groups that are finally evolved reflect up-to-date knowledge of the soils and 
their behavior under present methods of use and management. 


General Soil Map 


The general soil map at the back of this report shows, in color, the soil associations in 
Bexar County, Tex. A soil association is a landscape that has a distinctive proportional 
pattern of soils. It normally consists of one or more major soils and at least one minor 
Soil, and it is named for the major soils. The soils in one association may occur in 
another, but in a different pattern. 

A map showing soil associations is useful to people who want a general idea of the 
5015 in a county, who want to compare different parts of a county, or who want, to know 
the location of large tracts that are suitable for a certain kind of fanning or other land use. 
Such a map is not suitable for planning the management of a farm or field, because the 
soils in any one association ordinarily differ in slope, depth, stoniness, drainage, and 
other characteristics that affect management. 

The nine soil associations in Bexar County, which are shown on the colored map at 
the back of this report, are described in the following pages. 


1. Tarrant-Brackett association 
Shallow and very shallow soils over limestone 


This association is in the northern third of the county. Locally, this part of the county is 
referred to as the limestone prairie, the hill country, or the Edwards Plateau. It consists 
predominantly of soils that developed over Шы Eure ceno the geographic 
association of Tarrant and Brackett soils, both of which occur in association 1, Crawford 
and Bexar soils in association 2, and Lewisville and Houston Black terrace soils in 
association 5. 

The soils in association 1 are gently sloping to very steep, shallow or very shallow, 
dark colored or light colored, stony, and moderately permeable. They are underlain by 
Glen Rose limestone and Edwards limestone. The total extent of this association is 
239,616 acres, or about 30 percent of the county. 
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Tarrant soils have a clayey, very dark grayish-brown, calcareous surface layer that 
ranges from a few inches to about 10 inches in thickness. On the surface and within the 
profile are various amounts of stones, flagstones, cobblestones, channery fragments, and 
gravel. The underlying material is hard, fractured limestone. About 65 percent of the 
association consists of Tarrant soils. 

Brackett soils have a light-colored, highly calcareous surface layer. They are 4 to 16 
inches thick over soft marl or limestone interbedded with hard limestone. There are 
stones, gravel, channery fragments, and cobblestones on the surface, and outcropping 
slabs of limestone give the landscape a "stairstep" appearance. The slopes range from 
hilly to very steep. The hills are cone shaped, or nearly so, and have low saddles 
between the cones. About 20 percent of the association consists of Brackett soils. 

Minor parts of this association consist of Crawford soils (3 percent), Bexar soils (3 
percent), Krum soils (4 percent), Patrick soils (2 percent), and Lewisville soils (3 percent). 
Crawford soils are moderately deep, noncalcareous stony clays that occur mostly on 
narrow benches along large streams. Bexar soils, which occur mostly on ridgetops, have 
a clay loam surface layer. They are redder than Crawford soils and contain more chert 
and more limestone fragments. Krum soils are moderately deep, dark colored, and 
clayey. They developed from slope alluvium on old alluvial fans and in narrow, sloping 
valleys. Lewisville soils occur on terraces along streams. They are brown, deep, and 
moderately permeable. Patrick soils are less deep than Lewisville soils, and they have 
gravel within 3 feet of the surface. 


Crawford wad ENS 
улог Soils ጋ 


Figure 2.—Representative pattern of soils in associations 1, 2, and 5. 


This association is now occupied by large ranches, military reservations, and suburban 
homesites. Also, the city of San Antonio is expanding into this area. The soils are not suited 
to crops and are used principally as range. Stoniness and the topography make the use of 
machinery difficult. This part of the county is an excellent site for wildlife preserves and 
shooting leases. Deer and turkey are abundant. There are also suitable sites for dude 
ranches and other recreational enterprises. Homesites and locations for public utilities need 
to be carefully studied before construction is begun. 
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2. Crawford-Bexar association 


Moderately deep, stony soils over limestone 


This association occupies a broad, nearly level to gently sloping area in the northern third 
of the county. It is flanked by Tarrant soils, which are in association 1. The total extent of 
association 2 is 47,923 acres, or about 6 percent of the county. 

Crawford soils are moderately deep. They have a very dark grayish-brown to dark reddish- 
brown, noncalcareous surface layer that is 12 to 16 inches thick. Their subsurface layer is 
blocky, reddish-brown clay that developed over broken limestone. These soils make up about 
44 percent of this association. About 90 percent of this acreage has large fragments of chert 
and limestone both on the surface and within the profile. The rest is stone free and can be 
used for crops. Ordinarily, grain sorghum and small grain are grown. The post oak-blackjack 
oak savannah type of vegetation is characteristic of these soils. 

Bexar soils also are moderately deep. They have a dark-brown to reddish-brown, 
noncalcareous surface layer that ranges from 6 to 14 inches in thickness and from cherty clay 
loam to stony clay loam in texture. This layer is underlain by blocky, reddish-brown to red 
cherty clay. The underlying material is soft, weathered limestone and hard, crystalline 
limestone. About 41 percent of the association consists of Bexar soils. 

Minor parts of this association consist of Tarrant soils (10 percent), and of Lewisville and 
Houston Black soils (5 percent). Tarrant soils, which are similar to those in association 1, 
occur mainly in the more sloping areas that border the larger streams. Lewisville and Houston 
Black soils occur on narrow terraces along some streams. 

Because of stoniness, most of this association is not suitable for cultivation and is used as 
range. The soils are fertile, and if well managed they are suited to good-quality pasture grass. 
Some selected areas can be used as wildlife preserves and for shooting leases. Deer, turkey, 
and other species of wildlife thrive on this association. Other areas are suitable as sites for 
dude ranches and other recreational enterprises. Some parts of this association are being 
developed for homesites. Homesites and locations for public utilities need to be carefully 
studied before construction is begun. 


3. Austin-Tarrant association 
Moderately deep and very shallow clayey soils over chalk, and man 


This association is on the uplands in the northeastern, central, and west-central parts of 
the county. The general area, locally referred to as the Blacklands or the Blackland Prairie, is 
dissected by many creeks and streams. It consists predominantly of soils that developed over 
chalk and таг! but contains some alluvial ከከ лаке the geographic association of 
Austin and Tarrant soils in association 3, Houston Black and Houston soils in association 4, 
and some of the alluvial soils that occur in associations 5 and 6. 

The soils in association 3 are gently sloping and undulating to steep, moderately deep to 
very shallow, grayish brown, and moderately permeable. They are underlain by chalk and 
marl of the Austin and Anacacho formations. The total extent of this association is 63,898 
acres, or about 8 percent of the county. 

Austin soils have a dark grayish-brown, limy surface layer that is silty clay in texture and 
16 to 30 inches thick. The subsoil is firm, pale-brown silty clay; it has fine, subangular blocky 
structure. About 50 percent of the association consists of Austin soils. 

Tarrant soils have a dark-colored surface layer that is gravelly clay loam in texture and 
about 8 inches thick. The substratum is about 12 inches of fragmented, platy chalk. Cracks 
and crevices in this layer are filled with grayish-brown, fine-textured soil material. The 
underlying material consists of alternate beds of hard and soft, white chalk. About 30 percent, 
of the association consists of Tarrant soils. 
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Minor parts of this association consist of Brackett soils (8 percent); Stephen soils (4 
percent); Houston soils and Houston Black soils (6 percent); and Sumter soils (2 percent). 
Brackett soils are similar to Austin soils but are lighter colored, less clayey, and less 
deeply developed than those soils. Stephen soils are shallow and dark colored and are 12 
to 24 inches thick over chalk rubble or bedrock. Houston soils are deep, moderately 
permeable, grayish-brown, calcareous clays. Houston Black soils are similar to Houston 
soils but have a dark-gray surface layer. Sumter soils are calcareous, are very shallow 
over yellowish, calcareous clays, and occur on steep slopes. 

Residential areas are expanding northward into this association, most of which is now 
urban or is included in planned urban development. Small grain, grain sorghum, and corn 
are grown on the acreages that are cultivated, but the high lime content of the soils tends 
to tie up plant nutrients and consequently limits yields. Some selected areas can be used 
as wildlife preserves. Others are suitable for playgrounds, fishponds, or small-game 
farms. Sites for houses and industrial buildings and locations for public utilities need to be 
carefully studied before construction is begun. 


4. Houston Black-Houston association 
Deep clayey soils over calcareous clay and marl 


This association occupies broad, nearly level to undulating uplands in the eastern and 
western parts of the county. The soils are deep, slowly permeable, dark colored, and clayey. 
Wide cracks form when they dry. These soils are underlain by calcareous clay and marl of 
the Taylor and Navarro formations. The total extent of this association is 79,872 acres, or 
about 10 percent of the county. 

Houston Black soils have a black to dark-gray, non-crusty, calcareous surface layer that 
is clay or gravelly clay in texture, is 28 to 50 inches thick, and has fine, blocky structure. The 
substratum is light brownish-gray, calcareous clay or marl. About 65 percent of the 
association consists of Houston Black soils. 

Houston soils have a grayish-brown to brown surface layer that is less deeply developed 
than that of Houston Black soils but is similar to it in other characteristics and qualities. The 
substratum is pale-yellow to olive-yellow, calcareous clay and contains some altered shale 
fragments. Houston soils are typically more sloping than Houston Black soils. About 20 
percent of the association consists of Houston soils. 

Minor parts of this association consist of Houston Black terrace soils (4 percent), Lewisville 
Soils (4 percent), Patrick soils (2 percent), and Tarrant soils, Trinity soils, and Trinity and Frio 
Soils, frequently flooded (5 percent). Houston Black terrace soils and Lewisville soils occupy 
low terraces along the major streams. Houston Black terrace soils differ from other Houston 
Black soils in position and in having a substratum that ranges from clay to loam in texture and 
from reddish yellow to gray in color. Lewisville soils are browner and more permeable than 
Houston Black soils and are likely to have some gravel near the base of the substratum. 
Patrick soils are closely associated with Lewisville soils but are less deeply developed and 
have gravel within 3 feet of the surface. Tarrant soils occur on high, narrow ridges and are 
similar to the Tarrant soils in association 3. Trinity soils are dark-gray, slowly permeable, 
calcareous clays on the flood plains of the larger streams. Trinity and Frio soils, frequently 
flooded, are on the bottom lands. 

Most of this association is cultivated, and good yields are obtained of all crops 
commonly grown. Small grain, grain sorghum, corn, cotton, and flax are grown on soils 
that are dryfarmed. Irrigation is not commonly practiced. Some small areas are still in 
native vegetation and are used as pasture. If well managed, these soils are productive of 
good pasture grass. Some selected areas can be used for recreational facilities, 
particularly fishponds and small-game farms. 
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Figure 3.—Representative pattern of soils in associations 3, 4, 5, and 6. 


5. Lewisville-Houston Black, terrace, association 
Deep, calcareous clayey soils in old alluvium 


This association occupies a large area in the central part of the county and small areas 
along the northern, northeastern, and western boundaries. It occurs where deposits of 
calcareous alluvium border the principal streams and intermittent drains and underlie old 
outwash plains. The lowest lying deposits, adjacent to the rivers and streams, have washed 
from surrounding uplands in recent geologic time. The thicker, higher lying deposits date 
back to the Pleistocene epoch. The thickest and most extensive deposits of Pleistocene 
alluvium are those in the valleys of Salado and Leon Creeks and the San Antonio and 
Medina Rivers, and those that underlie the outwash plains between Culebra Road and 
Mitchell Lake and the plain east of Salado Creek. Some of these deposits are as much as 
45 feet thick. Figure 4 shows the geographic association of the alluvial soils in associations 
5 and 6 with soils in other associations in the county. 

The soils in association 5 are predominantly deep clays and silty clays that formed in 
calcareous alluvium. Most of the association is nearly level, but some areas along 
streams are gently sloping. The total extent of this association is 95,846 acres, or about 
12 percent of the county. 

Lewisville soils are deep, moderately permeable, dark-brown to dark grayish-brown, 
crumbly clays. The surface layer is about 25 inches thick. The subsurface layer ranges 
from dark brown to reddish brown; it has fine, blocky structure. In places the substratum 
contains beds of gravel. About 45 percent of the association consists of Lewisville soils. 

The surface layer of Houston Black terrace soils consists of dark-gray to black, slowly 
permeable clay and is 45 to 60 inches thick. The substratum ranges from reddish yellow 
to light gray in color and contains some gravel below a depth of 6 feet. About 40 percent 
of the association consists of Houston Black terrace soils. 
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Figure 4.—Parent material and representative pattern of soils in associations 5 and 6. 


Minor parts of this association consist of Venus soils (4 percent), Patrick soils (4 
percent), Frio soils (3 percent), Trinity soils (2 percent), and Houston soils (2 percent). 
Venus soils are grayish brown, friable, and high in lime content. They occur on high 
bottoms along the rivers and the major streams. Patrick soils are similar to Lewisville 
Soils but are less deeply developed than those soils and have beds of gravel within 3 feet 
of the surface. Frio soils are similar to Venus soils but have a thicker, darker colored 
surface layer and are less friable than those soils. Trinity soils are similar to Houston 
Black terrace soils but occur on the flood plains along streams. Houston soils occupy the 
Steeper areas; their slope is more than 3 percent. 

A large part of this association is within the urban area of the county. The acreages 
that are cultivated are productive of all crops commonly grown. There are many irrigated 
vegetable farms, on which the principal crops are carrots, cabbage, potatoes, and sweet 
corn. Corn, small grain, grain sorghum, and cotton are grown on soils that are dryfarmed. 
Some selected areas can be used for recreational facilities, such as shooting farms, 
vacation farms, fishponds, parks, and playgrounds. Onsite determinations should be 
made before any construction is begun. 


6. Venus-Frio-Trinity association 
Deep, calcareous soils on bottom lands and terraces 


This association occupies bottom lands and low terraces along the rivers and major 
streams and their tributaries. The soils are deep, calcareous clay loams and clays that are 
developing in alluvium. Most of the association is nearly level, but some areas along deeply 
entrenched streams are gently sloping. The total extent of this association is 27,955 acres, 
or about 3.5 percent of the county. 

Venus soils have a friable, grayish-brown, strongly calcareous surface layer that is clay loam or 
loam in texture and 7 to 20 inches thick. The subsurface layer is light brownish gray to pale brown, 
is friable to firm, and has granular structure. The substratum consists of deep beds of old alluvium 
that ranges from light gray to very pale brown in color. These soils occur mostly as low terraces 
that are not subject to overflow. About 45 percent of the association consists of Venus soils. 
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Frio soils, which are flooded occasionally, have a friable, dark grayish-brown to 
grayish-brown, calcareous surface layer that is clay loam in texture and about 20 inches 
thick. The subsurface layer is clay loam or loam and is about 10 inches thick. Below a 
depth of 25 to 30 inches, the texture ranges from loam to stratified loam and clay loam. 
About 20 percent of the association consists of Frio soils. 

Trinity soils are deep, dark-colored, calcareous, slowly permeable clays that are 
developing in clayey alluvium. These soils are ordinarily 48 to 60 inches thick. In some 
isolated areas there is a stratum of gravel within 4 feet of the surface. About 15 percent of 
the association consists of Trinity soil. 

Minor parts of this association consist of Karnes soils (7 percent), Lewisville soils (5 
percent), Gullied land (3 percent), and Patrick soils (5 percent). Karnes soils are similar to 
Venus soils, but they are more friable, less clayey, and lighter colored than those soils 
and contain more free lime. They occur as beveled slopes on the escarpments of the 
rivers. Lewisville soils occur mostly on low terraces with Venus soils. They are darker 
colored, more clayey, and more deeply developed than Venus soils. Gullied land occurs 
as very steep, severely eroded escarpments between the low terraces and the flood 
plains of the major rivers and streams. Patrick soils are similar to Lewisville soils, but they 
are less deeply developed than those soils and have beds of gravel within 3 feet of the 
surface. Patrick soils are also similar to Venus soils, but they are more sloping, less 
deeply developed, and lighter colored than Venus soils. 

For the most part, the soils on low terraces are cultivated. They contain much free 
lime, which makes some plant nutrients unavailable, but they are fairly productive of 
small grain, grain sorghum, corn, and flax. Crops respond well to irrigation, and there are 
some vegetable farms. The bottom land is used mostly as native pasture or for pecan 
orchards. Selected areas can be used for wildlife habitats and recreational areas. The 
fact that some of the soils in this association are subject to occasional overflow must be 
considered. 


7. San Antonio-Crockett association 


Deep clay loams and sandy loams with claypan 


This association is on the uplands in the eastern and southeastern parts of the county. 
The soil pattern is complex. The soils are mainly sandy clay, sandy clay loam, and sand, 
but alluvial soils occur along the Medina and San Antonio Rivers and their tributaries. 
Figure 5 shows the geographic association of San Antonio and Crockett soils in 
associations 7; Hockley, Webb, and Crockett soils in association 8; Eufaula soils in 
association 9; and alluvial soils in associations 5 and 6. 

The soils in association 7 have moderately fine textured or fine textured subsoil. They 
developed from sandy clay and sandy clay loam that contains some interbedded sandstone 
of the Midway formation. These soils are mostly gently sloping, but along streams where 
erosion is moderate to severe, they are more strongly sloping. The total extent of this 
association is 19,968 acres, or about 2.5 percent of the county. 

San Antonio soils have a dark grayish-brown to brown surface layer that is clay loam 
in texture and 6 to 14 inches thick. They subsoil is brown to reddish-brown, very firm, 
blocky clay or heavy sandy clay. About 50 percent of the association consists of San 
Antonio soils. 

Crockett soils have a dark grayish-brown to brown surface layer that is sandy loam in 
texture and 8 to 14 inches thick. The subsoil consists of mottled heavy sandy clay loam 
or sandy clay, is very firm, and has blocky structure. About 30 percent of the association 
consists of Crockett soils. 
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Both San Antonio and Crockett soils are slow to very slow in permeability. They have a 
medium acid or slightly acid surface layer, a slightly acid or neutral subsoil, and a slightly 
alkaline substratum that contains moderate amounts of free lime. 

Minor parts of this association consist of Webb soils (10 percent), Hockley soils (5 
percent), Orelia soils, (3 percent), and Zavala and Gowen soils, frequently flooded (2 
percent). Webb soils have a surface layer of brown to dark reddish-brown fine sandy 
loam and a subsoil of reddish-brown to red, blocky sandy clay. Hockley soils have a 
surface layer of pale-brown loamy fine sand and a subsoil of mottled, blocky sandy clay. 
Orelia soils have a dark-gray to dark grayish-brown, noncalcareous surface layer 
underlain by slowly permeable, calcareous clay. These soils are nearly level and occupy 
the highest positions in the landscape. Zavala and Gowen soils, frequently flooded, are 
on the flood plains of the larger creeks and drainageways. 
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Figure 5.—Representative pattern of soils in associations 5, 6, 7, 8, and 9. 


Most of the soils in this association are cultivated and are fairly productive of all crops 
commonly grown in the area. Crops respond well to irrigation, but only a limited acreage in 
this part of the county is irrigated. Heavy mesquite, huisache, whitebrush, pricklypear, and 
annual weeds and grass grow on the acreages that are not cultivated. Some selected 
areas can be used for wildlife, and many are suitable for vacation farms, shooting farms, 
fishponds, picnic and camping areas, parks, and playgrounds. Onsite determinations 
should be made before any construction is begun. 


8. Hockley-Webb-Crockett association 


Deep loamy sands and sandy loams over loam, sandy clay, and interbedded sandstone 


This association is in the southeastern, southern, and southwestern parts of the county. The 
soils are predominantly moderately deep loamy sands that have moderately fine textured or 
fine textured subsoil and developed in sandy clay, thin-bedded sand, and sandstone of the 
Wilcox formation. Most areas are gently sloping to undulating; the more sloping ones are 
moderately to severely eroded. The total extent of this association is 159,744 acres, or about 
20 percent of the county. 
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Hockley soils have a light-colored surface layer that is loamy fine sand in texture and about 
12 to 15 inches thick. The subsoil is firm, blocky, mottled sandy clay loam. About 30 percent of 
the association consists of Hockley soils. 

Webb soils have a brown to reddish-brown surface layer that is fine sandy loam in texture 
and about 8 to 18 inches thick. The subsoil is firm, red sandy clay to clay that has fine blocky 
structure. The substratum is slightly alkaline and contains moderate amounts of free lime. 
About 24 percent of the association consists of Webb soils. 

Crockett soils occupy about 22 percent of the association. They are similar to the Crockett 
soils in association 7. 

Minor parts of this association consist of Orelia soils (2 percent), Duval soils (8 percent), San 
Antonio soils (7 percent), and Gowen, Zavala, and Frio soils (7 percent). Orelia soils are closely 
associated with Crockett soils and are similar to the Orelia soils in association 7. Duval soils 
have a reddish-brown surface layer that is loamy fine sand or fine sandy loam in texture and 
about 10 to 26 inches thick. The subsoil is moderately permeable, reddish-brown to reddish- 
yellow sandy loam to sandy clay loam. San Antonio soils are closely associated with Webb 
Soils and are similar to the San Antonio soils that occur in association 7. Gowen and Zavala 
soils occur on narrow terraces above the flood plains. Gowen soils are darker colored and more 
clayey than Zavala soils. Zavala and Gowen soils, frequently flooded, and Frio soils are on the 
flood plains of the larger creeks and drainageways. 

Most of this association is in cultivation, The soils, for the most part, have only a moderate 
water-holding capacity; consequently, yields are somewhat, limited. Crops respond well to 
irrigation, and there are some vegetable farms. Grain sorghum, small grain, and corn are the 
principal dryland crops. The number of acres planted to pasture grass is steadily increasing. 
The acreages not cultivated now consist of a heavy growth of thorny brush, cacti, and annual 
weeds and grass. Some selected areas can be used for recreational facilities such as shooting 
farms, riding stables, fishponds, and picnic and camping areas. Each site should be examined 
before any construction is begun. 


9. Eufaula association 


Deep fine sands it loamy subsoil 


This association is in the extreme southern tip of the county. The soils are mostly deep, 
loose, slightly acid sands that formed in sandy and clayey material of the Carrizo formation. The 
total extent of this association is 63,898 acres, or about 8 percent of the county. Eufaula soils 
have a light, brownish-gray to pale-brown surface layer that is 48 to 72 inches thick. The subsoil 
is 12 to 22 inches thick and consists of pale-brown fine sand alternating with nearly continuous 
horizontal bands of yellowish-red sandy loam that range from one-fourth inch to one-half inch in 
thickness and are 2 to 4 inches apart. The substratum is red to yellowish-red sandy loam to 
sandy clay loam and is many feet thick. About 90 percent of the association consists of Eufaula 
Soils. 

Minor parts of this association consist of Hockley soils (5 percent) and Duval and Leming 
soils (5 percent). Hockley and Duval soils occur in the southeastern part of the association, in 
fairly low topographic positions. Leming soils are on nearly level, low terraces along the major 
drainageways. 

Most of this association is still in the native vegetation, which consists of post oak, 
blackjack oak, hickory, switchgrass, little bluestem, sand dropseed, and annual weeds 
and grass. Small areas are cultivated, and they are planted mainly to peanuts and 
watermelons. All crops respond well to irrigation. The acreage under irrigation is steadily 
increasing. Some selected areas can be used for recreational facilities. There are few 
good roads. 
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Descriptions of Soils 


This section describes the soil series and mapping units of Bexar County. The 
approximate acreage and the proportionate extent of each mapping unit are given in 


ICE 1. 
A general description of each soil series is given, and it is followed by brief 


descriptions of the mapping units in that series. For full information on any one mapping 
unit, it is necessary to read the description of the soil series as well as the description of 
the mapping unit. 

Following the name of the mapping unit is a symbol in parentheses. This symbol 
identifies the mapping unit on the detailed soil map. Listed at the end of the description 
of each mapping unit are the capability units, dryland and irrigated, and the range site in 
which the unit has been placed. The page on which each capability unit and each range 
site is described can be found readily by referring to the "Guide to Mapping Units" 
(Removed) at the back of the report. 

Soil scientists, engineers, students, and others who want detailed descriptions of soil 
series should turn to the section "Formation, Classification, and Morphology of Soils." 
Many terms used in the soil descriptions and other sections of the report are defined in 
the Glossary. 


Austin Series 


The Austin series consists of clayey soils that are moderately deep, moderately dark 
colored, and very strongly calcareous. These soils are on the uplands and have gentle to 
undulating, convex slopes. They developed under grass, in material weathered from 
chalk or chalky marl. 

The surface layer is dark grayish-brown silty clay. It is about 28 inches thick. To the 
depth normally plowed, the structure is granular, but below that depth, it is fine, 
subangular blocky. 

The subsurface layer is about 18 inches thick. This layer is pale-brown silty clay and is 
somewhat more clayey than the surface layer. It has moderate, medium and fine, 
subangular blocky structure and is very hard when dry and firm but crumbly when moist. 

The underlying material is chalky marl that contains much lime and many shale 
fragments and is firm but crumbly when moist. This layer is easily penetrated by 
roots. 

The surface layer ranges from 16 to 30 inches in thickness and from very dark brown 
to grayish brown in color. The darker colored soils are ordinarily the more clayey. The 
subsurface layer ranges from 12 to 26 inches in thickness. The underlying material may 
be either chalk or chalky marl, and it ordinarily contains many small shale fragments. A 
profile of Austin silty clay is shown in figure 6. 

Austin soils are lighter colored, less clayey, more calcareous, and more permeable 
than the nearby Houston Black soils. They are deeper, lighter colored, and more 
calcareous than Tarrant soils. They are more permeable and less clayey than Houston 
Soils. Austin soils are similar to Lewisville soils, which developed from old alluvium and 
are typically less sloping. They are lighter colored and more deeply developed than the 
closely associated Stephen soils. 

Austin soils are easy to work. They are well drained, and their capacity to hold water is 
good. Internal drainage is medium. Permeability is moderate. The large amount of free 
lime tends to make some plant nutrients unavailable and increases susceptibility to water 
erosion. Small grain, hay and pasture mixtures, and native grass are suitable crops. A 
large part of the acreage has been cultivated but now most of it is in tame pasture or is 
used as sites for shopping centers, subdivisions, playgrounds, or parks. 
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Figure 6.—Profile of Austin silty clay, showing chalky underlying material. 


Austin silty clay, 1 to 3 percent slopes (AuB).—This soil occupies low, broad 
ridgetops. It occurs mainly as large, irregularly shaped areas in the northeastern and 
central parts of the county. Included in the areas mapped are patches of other soils, 
particularly Stephen soils, which also developed over chalk but are darker gray and less 
deeply developed than this soil. 

Associated soils include Houston soils, which are more clayey and less permeable 
than Austin soils and occur near the foot of the long gentle slopes, and Austin silty clay, 3 
to 5 percent slopes, small areas of which occur as side slopes that extend toward the 
large streams. 

This is a fairly productive soil that is suited to corn, small grain, and grain sorghum, and 
to both native grass and adapted varieties of perennial grass. It has a crusty surface and 
is susceptible to water erosion. Maintaining a balance between fertility and moisture is 
also a problem. Fertilization, terracing, contour tillage, and proper use of plant residues 
help to control erosion, conserve moisture, and maintain tilth and productivity. (Capability 
unit Пе-3, dryland; Пе-3, irrigated; Rolling Blacklands range site) 


Austin silty clay, 3 to 5 percent slopes (AuC).—The surface layer of this soil is 
about 16 inches thick, and the subsurface layer about 14 inches. Where the slope is 
strongest, spots of the lighter colored subsurface layer have been exposed by erosion. 
Where the associated soils are of a more clayey texture, the surface layer of this soil is 
more clayey than is typical. Small areas of undulating Tarrant soils, which occur as small 
narrow ridges, and small areas of Houston clay, 3 to 5 percent slopes, are included in the 
areas mapped. 

This is a fairly productive soil that is suited to corn, small grain, grain sorghum, and 
sudangrass, as well as to hay and pasture or to native grass. It is droughty and 
susceptible to water erosion. Fertilization, terracing, contour tillage, and the proper use of 
plant residues help to control runoff and erosion, conserve moisture and maintain tilth 
and productivity. (Capability unit Ше-5, dryland; 11-5, irrigated; Rolling Blacklands range 
site) 


Bexar Series 


The soils of the Bexar series are shallow to moderately deep, noncalcareous, and 
dark colored. They occur as nearly level to gently undulating areas on the uplands. These 
soils are mainly in the northern and northeastern parts of the county. 
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The surface layer is dark reddish-brown clay loam and is about 18 inches thick. It has 
very fine, subangular blocky structure and is firm but crumbly when moist. An estimated 
30 percent of it, by volume, is made up of chert fragments that range from half an inch to 
5 inches in diameter. 

The subsoil is about 12 inches thick. It is red to dark reddish-brown cherty clay. The 
structure is moderate, fine, blocky. Coarse fragments make up 15 to 60 percent of this 
layer, by volume. The reaction ranges from slightly acid to mildly alkaline. 

The underlying material is white or pinkish-white limestone that is weakly fractured in 
the uppermost 2 or 3 inches. This material is partly weathered but becomes very hard 
with increasing depth. 

The surface layer ranges from 14 to 22 inches in thickness and from cherty clay loam 
to gravelly loam in texture. The coarse angular fragments, which consist of chert and 
hard limestone, are as much as 10 inches in diameter and make up 15 to 50 percent of 
this layer, by volume. The subsoil is 40 to 55 percent clay and 15 to 60 percent coarse 
fragments. The depth to limestone ranges from 16 to 36 inches. Both the thickness of the 
soil and the number of coarse fragments vary considerably within short distances. 
Locally, a thin, discontinuous layer of carbonates in the form of soft concretions and 
lumps occurs above the limestone bedrock. Figure 7 shows chert and limestone 
fragments within the profile of Bexar cherty clay loam. 


Figure 7.—Profile of Bexar cherty clay loam. 


Bexar soils are ordinarily redder, less clayey, and more cherty in the surface layer than 
the associated Crawford soils. They are deeper, redder, and less limy than Tarrant soils. 

Bexar soils are well drained but have good capacity to hold water. Permeability is 
slow. These soils are nonarable because of the chert and limestone fragments, but they 
are high in natural fertility and are moderately to highly productive of forage. For the most 
part, they are used as pasture or range. 
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In this county Bexar soils are mapped only with the closely associated Crawford soils. 
The mapping unit, Crawford and Bexar stony soils, is described under the heading 
"Crawford Series." 


Brackett Series 


The Brackett series consists of very shallow and shallow, light-colored soils that 
developed over soft limestone interbedded with hard limestone. These soils occur as 
moderately sloping to steep, convex, cone-shaped hills. They are mainly in the northern 
and northwestern parts of the county but occur in a few places in the northeastern part. 
The alternate layers of hard and soft limestone give the slopes a "stairstep" appearance. 
The slope range is 2 to 30 percent. 

The surface layer is grayish-brown gravelly clay loam and is about 4 inches thick. This 
layer has weak, granular structure and is friable when moist. It is very strongly 
calcareous. About 20 percent of it, by volume, consists of limestone fragments that range 
from about a quarter of an inch to as much as 6 inches in diameter. 

The subsurface layer is light brownish-gray clay loam to silty clay and is about 8 
inches thick. Soft limestone and lenses of chalky marl make up an estimated 30 percent 
of this layer, by volume. The structure is weak to moderate, fine, granular. This layer is 
hard when dry but friable when moist. 

The underlying material is a thick bed of soft limestone that is interbedded with hard 
limestone and contains lenses of chalky marl or calcareous clay. 

In uneroded areas the surface layer ranges from 4 to 12 inches in thickness. 
Excluding the gravel and stones, it ranges from clay loam to silty clay or light clay in 
texture. Some areas are free of stones. This layer ranges from light brownish gray to gray 
in color. 

Brackett soils are lighter colored, less clayey, and less stony than the soils in the 
Tarrant associations and more limy than Tarrant soils that overlie chalk. They are lighter 
colored, less clayey, more limy, and less deeply developed than Crawford soils. They are 
less deeply developed and lighter colored than Stephen soils. They are lighter colored, 
less deeply developed, more limy, more crusty, and more sloping than Austin soils. 

Brackett soils are well drained. Internal drainage is medium or slow. Erosion is active 
in most areas, even where there is a natural cover of vegetation. Natural fertility is low to 
moderate. These soils are best suited to pasture or range. The large amount of free lime 
makes some plant nutrients unavailable; consequently, the quality of the forage is poor. 
The better grasses include little bluestem, tall grama, seep muhly, sideoats grama, and 
tall dropseed. The poorer range plants are Ashe juniper, queensdelight, red grama, and 
annual weeds and grass. 


Brackett soils, 12 to 30 percent slopes (BrE).—These soils are extensive. They 
cover 24,488 acres and are mainly in the northern and northwestern parts of the county. 
They occur as long slopes that range from hilly to steep, are strongly convex, and have a 
"stairstep" appearance. The hills are cone shaped or nearly so and have low saddles 
between the 2 Тһе slope is typically about 24 percent. These аге loamy and 
clayey soils that are Tight colored, very shallow, and strongly calcareous. They developed 
over soft limestone interbedded with hard limestone. There are stones, gravel, channery 
fragments, and cobblestones on the surface and in the surface layer. Patches of Tarrant 
association, of Krum complex, and of Trinity and Frio soils, frequently flooded, are 
included in the areas mapped. 
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Figure 8.—Brackett soils, 12 to 30 percent slopes. 


These soils are nonarable and are best suited to native grass. Maintaining an adequate 
cover of native grass helps to control runoff and water erosion. Fencing, seeding, control of 
grazing, water development, and brush control are a few of the necessary management 
practices. (Capability unit VIls-2, dryland; Steep Adobe range site) 


Brackett soils, 5 to 12 percent slopes (BrD).—These soils occur on the tops and on 
the upper side slopes of meandering ridges. They are mainly in the western and 
northwestern parts of the county, but they also occupy a few scattered areas in the 
northern part. The slope generally is between 5 and 8 percent, but in places it is as much 
as 12 percent. These are light-colored, very shallow, and strongly calcareous soils that 
developed over chalk. They have stones, gravel, channery fragments, and cobblestones 
on the surface and in the surface layer. Patches of Austin soils and of Tarrant soils, chalk 
substratum, are included in the areas mapped. 

These soils are nonarable and are best suited to native grass. Natural fertility is low. 
Runoff is rapid, and erosion is active, even where there is a natural cover of vegetation. 
Maintaining an adequate cover of native grass helps to control runoff and erosion. 
Fencing, seeding, controlled grazing, water development, and brush control are a few of 
the necessary management practices. (Capability unit VIls—1, dryland; Adobe range site) 


Brackett clay loam, 1 to 5 percent slopes (BpC).—This soil is mainly in the western 
and northwestern parts of the county but also occupies some small scattered areas in the 
northern and northeastern parts. On the landscape it is below Brackett soils, 5 to 12 
percent slopes, and above the deeper, darker colored Austin silty clay, 3 to 5 percent 
slopes. Patches of both of these soils are included in the areas mapped. The slope 
generally is between 1 and 5 percent, but in a few areas it is as much as 7 percent. 

The surface layer is about 6 inches thick. The subsurface layer is silty clay and is 
about 9 inches thick. The underlying material is white chalk that can be penetrated by 
roots (fig. 9). |The profile is deeper than that of Brackett soils, 5 to 12 percent slopes. 

This soil is used as pasture and is also cultivated. It is generally planted to small 
grain that can be grazed in winter. Cultivated areas are grayer in the surface layer than 
areas that are in native vegetation, because material in the subsurface and surface 
layer has been mixed during tillage. This soil is droughty and susceptible to water 
erosion. Fertilization, terracing, contour tillage, and proper use of plant residues help to 
control runoff and erosion, conserve moisture, and maintain tilth and fertility. (Capability 
unit ІУе-7 dryland; Adobe range site) 
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Figure 9.—Profile of Brackett clay loam, 1 to 5 percent slopes, showing roots in chalky underlying 
material. 


Brackett-Austin complex, 1 to 5 percent slopes (BsC). — These shallow and 
moderately deep soils occur as knolls and narrow ridges on the uplands in the western, 
north-central, and northeastern parts of the county. The Brackett soils in this complex are 
similar to Brackett clay loam. The Austin soils are similar to those described under the 
heading "Austin Series" but are lighter colored in the surface layer, particularly in cultivated 
areas. They occur as slopes between the meandering ridges and the knolls. Both of these 
soils developed over chalk that is easy to dig into with an auger or a spade. Included in the 
areas mapped are patches of Tarrant soils, chalk substratum, which occur as "caps" on the 
higher lying knolls, and of Houston clay, which occurs as foot slopes. 

These soils are used as pasture and are also cultivated. They are generally planted to 
small grain that can be grazed in winter. The large amount of free lime in these soils tends to 
tie up some plant nutrients and increases susceptibility to water erosion. Droughtiness is also 
a limitation. Fertilization, terracing, contour tillage, seeding to hay and pasture mixtures, and 
proper use of crop residues help to control erosion, conserve moisture, and maintain 
productivity. (Brackett soils: capability unit IVe-7, dryland; Adobe range site. Austin soils: 
capability unit IVe-7, dryland; Rolling Blacklands range site) 


Brackett-Tarrant association, hilly (8 to 30 percent slopes) (Bte).—These soils are 
extensive in the northern third of the county. Tarrant soils are on the tops and the upper 
side slopes of ridges, just above Brackett soils. Included in the areas mapped are 
patches of Krum, Crawford, Patrick, and Lewisville soils. 

These soils are nonarable and are best suited to native grass. Maintaining an 
adequate cover of vegetation helps to control runoff and water erosion. Fencing, seeding, 
control of grazing, water development, and brush control are a few of the necessary 
management practices. (Brackett soils: capability unit VIls-2, dryland; Steep Adobe range 
site. Tarrant soils: capability unit Vis-3, dryland; Low Stony Hill range site) 
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Crawford Series 


The soils of the Crawford series are very dark grayish-brown to reddish-brown clay. 
They occur as broad, nearly level to gently undulating areas and are extensive in the 
northern part of the county. 

The surface layer is noncalcareous, about 8 inches thick, and very dark grayish brown 
or very dark brown. It has fine, subangular blocky and granular structure. When moist, 
this layer is very firm but breaks easily to a mass of fine clods. When dry, it is very hard 
and contains many large cracks. There are few to many angular fragments of chert and 
limestone that range from a quarter of an inch to as much as 24 inches in diameter. 

The subsurface layer is dense, angular blocky clay. It is browner or more reddish than 
the surface layer and has a coarser, wedge-shaped structure. This layer is neutral or 
slightly acid, but it may be limy in the lower part. It is about 26 inches thick and either 
overlies a thin layer of yellowish-red to pale-brown, limy clay or, if the limy layer is 
lacking, rests on hard, fractured limestone that is many feet thick. 

The surface layer ranges from 6 to 10 inches in thickness. It ranges from clay through 
gravelly or cherty clay to stony clay in texture; stony clay is predominant. The reaction in 
the solum ranges from slightly acid to mildly alkaline. The depth to limestone bedrock 
ranges from 17 to 45 inches. 

Crawford soils are deeper, redder, and less limy than Tarrant soils. They are more 
clayey and less red in the surface layer than Bexar soils. As compared with Brackett 
Soils, they are deeper, darker colored, and less limy, and they developed over harder 
limestone. 

Crawford soils are naturally well drained. Internal drainage and permeability vary 
according to moisture content; water moves rapidly when the soil is dry and cracked, but 
very slowly when the soil is wet. Most of the acreage is used as pasture or range. The 
soils are high in natural fertility and are moderately to highly productive of forage. Oats 
and other small grains are grown on a few small nonstony areas. The native vegetation 
ordinarily consists of Texas wintergrass, little bluestem, sideoats grama, and 
buffalograss, and scattered live oak, post oak, and mesquite trees. 


Crawford and Bexar stony soils (0 to 5 percent slopes) (Cb).—These soils occur 
as large areas, generally several hundred acres in size, and form a nearly continuous belt 
extending westward from the northeastern part of the county to a little south of Helotes. 

Crawford soils make up about 51 percent of the acreage. About 90 percent of this 
consists of soils that are stony clay in texture and are shallow to moderately deep over 
hard limestone. The surface layer is very dark gray to dark reddish-brown, noncalcareous 
clay and is 8 or 9 inches thick. From 10 to 40 percent of this layer consists of chert and 
limestone fragments. These fragments, which are on the surface and in the surface layer, 
range from a quarter of an inch to 24 inches in diameter. The subsurface layer generally 
contains a few chert fragments or small flags of cherty limestone. 

Bexar soils make up 36 percent of the acreage. The surface layer of these soils ranges 
from cherty clay loam to gravelly loam in texture and from 14 to 22 inches in thickness. 
The subsoil is cherty clay and ranges from 6 to 14 inches in thickness. 

Included in the areas mapped are small tracts of Tarrant soils and of a soil that is 
similar to Bexar soils except that it is very shallow. These inclusions make up 13 percent 
of the acreage. 

For the most part, these soils are nonarable and are best suited to native grass. 
Maintaining an adequate cover of vegetation helps to control runoff and water erosion. 
Fencing, seeding, control of grazing, water development, and brush control are a few of 
the necessary management practices. (Crawford soils: capability unit VIs-1, dryland; 
Redland range site. Bexar soils: capability unit Vis-1, dryland; Redland range site) 
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Crawford clay (0 to 1 percent slopes) (Ca).—Patches of this soil are scattered 
throughout the hard limestone area. Most are in the uplands, but a few are in the valleys. 
The surface layer is dark brown or dark reddish brown, noncalcareous, and 8 to 10 
inches thick. Wide cracks form when it dries. The subsurface layers are clay and are 
noncalcareous also. They are redder than the surface layer. During prolonged dry 
periods, the cracks in the surface laver are likely to extend into the subsurface layers. 
Limestone ordinarily occurs at a depth of 24 to 36 inches. In some places, however, there 
is a few inches of limy clay over the limestone. Included in the areas mapped are small 
tracts of Crawford stony clay, of Bexar cherty clay loam, of Lewisville clay loam, O to 1 
percent slopes, and of Patrick clay, 1 to 3 percent slopes. 

This is a productive soil that is suited to corn, small grain, grain sorghum, and 
sudangrass. Water intake is slow, and water erosion is a hazard. A plowpan is likely to 
form. Fertilization, terracing, contour tillage, and proper use of plant residues help to 
control erosion, conserve moisture, and maintain tilth and productivity. (Capability unit 
Ше-2, dryland; Ше-2, irrigated; Redland range site) 


Crockett Series 


The Crockett series consists of moderately deep, dark-colored, nearly level to gently 
sloping sandy loams. These soils are in the southern third of the county. 

The surface layer is brown or dark brown, noncalcareous, easily worked, and about 10 
inches thick. It. has weak, granular structure or is structureless. 

The subsoil is about 34 inches thick. It is brown with red and gray mottles, has medium, 
blocky structure, and is extremely hard when dry. This layer is noncalcareous. 

The underlying material is sandy clay that has much free lime in the uppermost few inches 
and less with increasing depth. In places the sandy clay is interbedded with sandstone. 

The surface layer ranges from 8 to 14 inches in thickness and from dark brown to dark 
grayish brown in color. The subsoil ranges from 25 to 40 inches in thickness, from brown 
to dark brown in color, and from sandy clay loam to sandy clay in texture. It has red, 
yellow, and gray mottles that range from few to many and from distinct to faint. Depth to 
the lime accumulation ranges from 35 to 50 inches. 

Compared with Crockett soils, San Antonio soils have a browner surface layer and a 
redder, unmottled subsoil; Orelia soils are darker gray and more clayey in the surface 
layer and have a compact, unmottled subsoil; Webb and Duval soils are redder in the 
surface layer and have a less dense, more sandy, redder, blocky subsoil; and Hockley 
Soils have a sandier, thicker, lighter colored surface layer and a sandier, more 
permeable, mottled subsoil. 

Crockett soils are naturally well drained. Internal drainage is very slow but is adequate 
for field crops. The water-holding capacity is low in the surface layer but good in the 
subsoil. Natural fertility is moderate. Water erosion is a hazard. These soils are suited to 
small grain, grain sorghum, corn, and other dryland crops commonly grown in the area. 
They are also suited to native grass and to adapted varieties of introduced grass grown 
for tame pasture. Most of the acreage is cultivated. A few small areas are irrigated and 
planted to truck crops. 


Crockett fine sandy loam, 0 to 1 percent slopes (CfA).—This soil occurs as small, 
scattered areas on the uplands in the southern third of the county. It differs from the soil 
described as typical of the series in that it is less sloping and has a thicker and darker 
colored surface layer. There is little surface runoff and consequently no hazard of water 
erosion. Included in the areas mapped are small tracts of Orelia clay loam, 0 to 1 percent 
slopes, of Leming loamy fine sand, 0 to 3 percent slopes, and of Crockett fine sandy 
loam, 1 to 3 percent slopes. 
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The surface layer is grayish brown or very dark grayish brown and is about 14 inches 
thick. The subsoil is dark grayish-brown to light olive-brown, blocky sandy clay and has 
red and dark yellowish-brown mottles. This layer is about 32 inches thick. 

This soil is easily tilled, but if it is too wet when cultivated, it tends to crust, and clod. 
Most of the acreage is cultivated and planted to small grain, grain sorghum, and corn. 
The acreage in tame pasture has been increasing steadily. Fertilization, crop rotation, 
and proper use of plant residues help to conserve moisture and maintain tilth and 
productivity. (Capability unit 1115-1, dryland; 15-3, irrigated; Tight Sandy Loam range site) 


Crockett fine sandy loam, 1 to 3 percent slopes (CfB).—This is the most extensive 
of the Crockett soils in this county; the areas shown on the map range from 20 acres to 
as much as 350 acres in size. The slopes are weakly convex, and the gradient ranges 
from 1 to 4 percent but is generally less than 2.5 percent. This soil has more runoff than 
Crockett fine sandy loam, 0 to 1 percent slopes, and is moderately susceptible to water 
erosion. Included in the areas mapped are small tracts of Hockley loamy fine sand, 1 to 3 
percent slopes, of San Antonio clay loam, 1 to 3 percent slopes, and of Orelia clay loam, 
1 to 3 percent slopes. 

The surface layer is about 10 inches thick. It is easily worked, but if it is too wet when 
cultivated, it tends to crust and clod. The subsoil is noncalcareous sandy clay mottled 
with red and yellowish red. This layer is about 34 inches thick. It has a blocky structure 
and is very firm when moist. 

This soil is moderately productive of most dryland crops. A large acreage is cultivated, 
and the acreage in tame pasture has been increasing steadily. Susceptibility to water 
erosion and lack of moisture are limitations. Fertilization, terracing, contour tillage, and 
proper use of plant residues are needed to help control erosion, conserve moisture, 
increase water intake, and maintain tilth and fertility. (Capability unit Ше-1, dryland; Ше-1, 
irrigated; Tight Sandy Loam range site) 


Crockett soils, 2 to 5 percent slopes, eroded (CkC2).—These soils occur around 
the head of streams and on short, steep side slopes where the streams are deeply 
entrenched. They are mainly in the southeastern part of the county and are not extensive. 
They have more rapid runoff than the other Crockett soils. Rills and gullies have formed 
in most areas. The gullies are 3 to 6 feet wide, 12 to 18 inches deep, and 150 to 300 feet 
apart. The slope is generally between 3.5 and 4 percent. About 8 percent of the acreage 
mapped consists of small areas of Orelia soils, San Antonio soils, and other Crockett 
soils. 

The surface layer ranges from dark grayish brown to brown. Except in the more 
eroded areas, where this layer has been mixed with the subsoil, the texture is fine sandy 
loam. The subsoil is similar to that described as typical of the series. 

Most of the acreage is, or has been, cultivated. Because of erosion, however, these 
soils are not productive and are best suited to grass. They need to be fertilized and 
planted to native grass or adapted varieties of perennial grass. (Capability unit Vle-1, 
dryland; Tight Sandy Loam range site) 


Duval Series 


The Duval series consists of sandy upland soils that are deep, reddish, and nearly level 
to moderately sloping. These soils developed over calcareous sandy material and soft 
sandstone. They occur in the southeastern and southern parts of the county. 

The surface layer is brown to reddish-brown, slightly acid fine sandy loam or loamy fine 
sand and is about 14 inches thick. It. has weak, granular structure, is friable when moist, 
and is easily worked. Plowing tends to destroy the structure; consequently, in cultivated 
areas this layer appears structureless. 
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The subsoil is yellowish-red, slightly acid sandy clay loam and is about 40 inches 
thick. It contains more clay than the surface layer. This layer has weak, coarse, prismatic 
structure and is friable when moist. 

The underlying material is very pale brown, slightly acid loam mixed with weakly 
consolidated sandstone. This material is massive and porous and is friable when moist. It 
extends to a depth of several feet. 

The surface layer ranges from 10 to 26 inches in thickness, from dark reddish brown to 
dark brown in color, and from fine sandy loam to loamy fine sand in texture. The subsoil 
ranges from 20 to 44 inches in thickness, from reddish brown to yellowish red in color, and 
from heavy sandy clay loam to heavy loam in texture. The clay content in the subsoil 
ranges from 17 to 25 percent. Free lime seldom occurs within 60 inches of the surface. 

Duval soils are more permeable and have a less clayey subsoil than the closely 
associated Webb soils, which have some accumulation of lime within 60 inches of the 
surface. They are less brown and less clayey in the surface layer and have a less clayey 
subsoil than San Antonio soils, which also have a zone of lime accumulation. They are 
more permeable and redder in the surface layer and have a less clayey subsoil than 
Hockley soils, which have a mottled subsoil. 

Duval soils are moderately well drained or well drained. Internal drainage is medium or 
rapid. The soils take up water well but have moderate to low capacity to store water for 
plants. Natural fertility is moderate. Water erosion and wind erosion are hazards. These 
soils are well suited to small grain, grain sorghum, corn, and һау and pasture mixtures. If 
irrigated, they are suited to all types of truck crops. Most of the acreage is cultivated. 


Duval fine sandy loam, 1 to 3 percent slopes (DnB).—This soil occurs as small 
areas, mostly as narrow ridgetops, in the southeastern part of the county. Runoff is 
medium or slow. Included in the areas mapped are small tracts of Webb fine sandy loam, 
1 to 3 percent slopes, and of Crockett fine sandy loam, 1 to 3 percent slopes. 

The surface layer is about 14 inches thick. This layer is easily worked, but if it is too 
wet when cultivated, a plowpan is likely to form. The subsoil consists of massive, porous 
sandy clay loam and is about 30 inches thick. Free lime seldom occurs within 60 inches 
of the surface. 

This is a productive soil, and almost all of it is cultivated. Grain sorghum, corn, small 
grain, sudangrass, and cotton are suitable crops. Hay and pasture mixtures can be grown 
also. Water erosion is the main limitation. Fertilization, terracing, contour tillage, and 
proper use of plant residues are needed to help control erosion and maintain fertility and 
tilth. (Capability unit Пе-1, dryland; Ile-1, irrigated; Sandy Loam range site) 


Duval fine sandy loam, 3 to 5 percent slopes (DnC). — This soil occurs as small, 
scattered areas, mainly in the southeastern and southern parts of the county. It has a thinner 
surface layer than Duval fine sandy loam, 1 to 3 percent slopes, and because it is steeper, 
has more rapid runoff. Nevertheless, runoff is only medium. Included in the areas mapped 
are small tracts of Webb fine sandy loam, 3 to 5 percent slopes, of Duval loamy fine sand, 3 
to 5 percent slopes, and of Crockett fine sandy loam, 1 to 3 percent slopes. 

The surface layer is about 10 inches thick. The subsoil consists of massive, porous 
material and is about 30 inches thick. The subsoil consists of massive, porous material 
and is about 30 inches thick. 

This is a fairly productive soil, and most of it is cultivated. It is suited to grain sorghum, 
small grain, sudangrass, corn, and cotton. It is also suited to tame pasture consisting of 
native and introduced grasses. Water erosion is a hazard. Also, a plowpan is likely to 
form, which will result in slow water intake. Fertilization, terracing, contour tillage, and 
proper use of plant residues are needed to help control erosion, conserve moisture, and 
maintain fertility. (Capability unit Ше-4, dryland; Ше-3, irrigated; Sandy Loam range site) 
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Duval loamy fine sand, 1 to 5 percent slopes (DmC). —This soil occurs as small, 
rounded hills or low, intermittent ridges. It is in the southern part of the county, just north of 
the sandier Eufaula soils. Runoff is slow. Included in the areas mapped are small tracts of 
Hockley loamy fine sand, 1 to 3 percent slopes, of Webb fine sandy loam, 3 to 5 percent 
slopes, and of Crockett fine sandy loam, 1 to 3 percent slopes. 

The surface layer is loose and winnowed and is about 16 inches thick. The subsoil is 
about 44 inches thick. It consists of massive, porous sandy clay loam that is easily 
broken into fragments. Free lime seldom occurs within 60 inches of the surface. 

This is a fairly productive soil. Most of it is either in cultivated crops or in tame pasture. 
Small grain, grain sorghum, corn, peanuts, watermelons, and sudangrass are suitable 
crops. Also suitable are native grass or adapted varieties of perennial grass grown for 
tame pasture. Wind erosion has damaged this soil to the extent that the surface layer in 
cultivated areas is now more sandy than it was before it was plowed. Water erosion is а 
hazard, and lack of fertility and of moisture is a limitation. Fertilization, wind stripcropping, 
and proper use of all plant residues are needed to help control erosion, conserve 
moisture, and maintain fertility. (Capability unit Ше-9, dryland; Шс-2, irrigated; Deep Sand 
range site) 


Duval soils, 3 to 5 percent slopes, eroded (DsC2), — These soils occur mainly in 
the southern and southwestern parts of the county, within larger areas of the Duval fine 
sandy loams and the Duval Loamy fine sands. Generally, they occur on knolls and low 
hills or at the head of drainageways. They have been seriously damaged by sheet and 
gully erosion. In some areas they have lost all of the original surface layer, but in others 
most of the original surface layer remains. Many tracts are dissected by gullies that are 
10 to 50 feet apart. Included in the areas mapped are small tracts of Hockley loamy fine 
sand, 3 to 5 percent slopes, eroded, of Webb fine sandy loam, 3 to 5 percent slopes, and 
of Crockett fine sandy loam, 1 to 3 percent slopes. 

These soils are best suited to native grass or adapted varieties of perennial grass. 
Most of the acreage is idle farmland or is used for tame pasture. Water erosion is a 
hazard, and lack of soil moisture is a limitation. Fertilizer and a protective cover of 
vegetation are needed to help control erosion, conserve moisture, and maintain fertility. 
(Capability unit IVe-5, dryland; Ше-7, irrigated; Deep Sand range site) 


Eufaula Series 


The Eufaula series consists of undulating sandy soils that are deep, loose, light 
colored, and slightly acid. These soils occur in the extreme southern tip of the county. 

The surface layer is noncalcareous, light brownish-gray fine sand about 7 inches 
thick. This layer is structureless and is very loose, even when moist. 

The subsoil also is fine sand but is lighter colored than the surface layer. It ranges 
from about 35 inches to more than 72 inches in thickness. This layer is structureless. 

The underlying material consists of pale-brown fine sand and nearly continuous, 
alternate horizontal bands of yellowish-red sandy loam. The bands are a quarter of an 
inch to half an inch thick and 2 to 4 inches apart. This layer ranges from 12 inches to 
more than 72 inches in thickness. It is structureless and is very friable when moist. 

The substratum consists of massive, red sandy clay loam that is extremely hard when 
dry. The reaction is slightly acid. Few plant roots enter this layer. 

The surface layer ranges from 4 to 7 inches in thickness and from grayish brown to 
light, brownish gray in color. The subsurface layer ranges from 30 inches to more than 
72 inches in thickness and from light gray to very pale brown in color. The substratum 
ranges from 12 inches to more than 72 inches in thickness. The lenses, or hardened 
bands, are an eighth of an inch to half an inch thick and half an inch to 6 inches apart. 
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Eufaula soils are sandier, thicker in the surface layer, and less clayey in the subsoil than 
Hockley soils. They are less red, sandier, thicker in the surface layer, and less clayey in the 
subsoil than Duval soils. They are more sloping, thicker and sandier in the surface layer, and 
less clayey in the subsoil than Leming loamy fine sand, which has a mottled gray and 
yellowish-brown subsoil that is within 30 inches of the surface. 

These deep, sandy soils are naturally well drained. They absorb most of the precipitation 
but have poor capacity to hold water. Unless protected by a cover of vegetation, they are 
highly susceptible to wind erosion. Natural fertility is low to moderate. For the most part, 
these soils are not cultivated. A few areas have been cleared and planted to peanuts, 
watermelons, grain sorghum, corn, and small grain. Most of these areas are irrigated. The 
acreage planted to Coastal bermudagrass and used as tame pasture has been increasing. 
The native vegetation consists mainly of post oak, blackjack oak, and hickory trees; and 
switchgrass, little bluestem, sand dropseed, sold Leavenworth vetch. 


Eufaula fine sand, 0 to 5 percent slopes (EuC).—This soil occupies one large 
acreage at the southern tip of the county and a few other scattered, small acreages. The 
slope generally is between 0 and 5 percent, but in a few places it is as much as 7 
percent. Included in the areas mapped are small tracts of Hockley loamy fine sand, 0 to 3 
percent slopes, of Leming loamy fine sand, 0 to З percent slopes, and of Duval loamy fine 
sand, 1 to 5 percent slopes. 

Nearly all of this soil is in native vegetation. If cultivated, it is highly susceptible to wind 
erosion. Deep plowing, which ordinarily helps to control wind erosion, is impractical; the 
surface layer is so thick that the clayey material in the subsoil cannot be plowed up and 
mixed with the surface layer. This soil should be kept in permanent vegetation. 
(Capability unit Ше-6, dryland; 115-4, irrigated; Sandy Savannah range site) 


Frio Series 


The Frio series consists of limy alluvial soils that are moderately deep, grayish brown 
or dark grayish brown, and nearly level. These soils occur on the flood plains along the 
San Antonio River and the Medina River and their main tributaries. 

The surface layer is grayish-brown or dark grayish-brown clay loam and is about 20 
inches thick. It has weak, granular structure, is friable, and is easily worked. This limy 
layer contains few to many worm casts and snail fragments. 

The subsurface layer is light brownish gray. It is more loamy and more compacted 
than the surface layer; the texture is light clay loam or loam. This layer has weak, fine, 
granular structure. It is limy, firm but crumbly when moist, and about 5 inches thick. 

The parent material is limy, friable, loamy alluvium that is easily penetrated by plant 
roots. In places it contains thin layers of more sandy or more clayey material. There 
are a few beds of water-rounded limestone gravel at a depth of 3 to 6 feet. 

The surface layer of Frio soils ranges from 8 to 25 inches in thickness and from 
loam to clay loam and silty clay loam in texture. The finer textured soils are the darker 
colored. The subsurface layer is 5 to 20 inches thick. It has moderate, fine, granular 
and subangular blocky structure and is friable when moist. The underlying material 
ranges from sandy loam through light loam and stratified loam to clay loam in texture. 

Frio soils are more clayey, darker colored, less limy, and less sloping than Karnes 
Soils. They are more deeply developed and more limy than the darker colored Gowen 
Soils. They are less brown, less clayey, and less deeply developed than Lewisville 
Soils. Frio soils are similar to Venus soils, but they are stratified, occur on lower 
terraces, and have more accumulated calcium carbonate than those soils. They are 
also similar to Patrick soils, but Patrick soils have a bed of gravel within 3 feet of the 
surface and are less deeply developed than Frio soils. 
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Frio soils are poorly drained to moderately well drained. Internal drainage is 
medium. Permeability is moderate. The capacity to hold water is good. Natural fertility 
is moderate. Water erosion and occasional flooding are hazards. Most of the acreage 
is either in pecan orchards or in native pasture. The acreages that are cultivated are 
planted to corn, grain sorghum, small grain, or hay crops. Truck crops are grown on a 
small acreage that is irrigated. 


Frio clay loam (0 to 1 percent slopes) (Fr).—This soil occurs mainly on the flood 
plains of the Medina River and the San Antonio River and their chief tributaries, or on 
low terraces bordering the flood plains. It is flooded occasionally. The surface is 
uneven and in a few places is dissected by partly filled old stream channels, in which 
water stands for short periods after floods. Except for the lowest depressions, 
however, all of this soil is well drained. Included in the areas mapped are small tracts 
of Patrick soils, 010 1 percent slopes, and of Karnes loam, 1 to 3 percent slopes. 

The surface layer is about 20 inches thick. The subsurface layer is light brownish 
gray in color and is about 5 inches thick. Below a depth of 25 to 30 inches, the texture 
ranges from sandy loam through stratified loam to clay loam. The depth to water- 
rounded limestone gravel ranges from 3 to 6 feet or more. This soil is limy throughout. 

This is a fairly productive soil that is well suited to pecan orchards and native grass. 
Some of it is cultivated. Corn, small grain, grain sorghum, and hay are the main crops. 
Truck crops are grown in irrigated areas. Some tame pastures are irrigated with "black 
water" from sewage effluent. Fertilization, brush control, seeding to native grass or 
adapted varieties of perennial grass and setting out pecan trees are effective 
measures for providing a cover of vegetation adequate to protect this soil during 
floods. (Capability unit Им-1, dryland; Ilw-1, irrigated; Loamy Bottomland range site) 


Gowen Series 


The Gowen series consists of deep, dark-colored, nearly level soils that formed in 
alluvium. These soils occur on flood plains in the eastern and southeastern parts of 
the county. 

The surface layer is dark-brown or very dark grayish-brown clay loam and is about 
7 inches thick. It has weak, granular structure and is friable and easy to work. This 
layer is noncalcareous. 

The subsurface layer is noncalcareous, dark grayish-brown to very dark brown light 
clay loam. It is more compacted and a little more sandy than the surface layer. This 
layer is massive but porous, friable when moist, and about 40 inches thick. 

The parent material consists of noncalcareous, friable, loamy and clayey alluvium 
washed from the nearby uplands. 

The surface layer ranges from 6 to 10 inches in thickness and from loam through clay 
loam to sandy clay in texture. The finer textured soils are the darker colored. The, subsurface 
layer is 36 to 54 inches thick. In reaction it is neutral or slightly acid. The underlying material 
ranges from sandy clay that is mottled in places to stratified clay loam and sandy loam. 

Gowen soils are lighter colored, less limy, and less clayey than Trinity soils and are darker 
colored and less sandy than Zavala soils. They are less limy, less gray, and less deeply 
developed than Frio soils, which occur on the flood plains of the larger rivers and streams 
and developed from older alluvium. 

Gowen soils have slow, surface drainage and slow to medium internal drainage. Their 
permeability is moderate. The capacity to hold water is good. Natural fertility is high. Occasional 
overflow is a hazard. These soils are cultivated and are also used as pasture. Grain sorghum, 
corn, and small grain are the main crops. Adapted varieties of introduced perennial grass make 
excellent pasture. The native vegetation consists of whitebrush; post oak, mesquite, elm, 
hackberry, and pecan trees; and bristlegrass, Canada wildrye, and buffalograss. 
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Gowen clay loam (0 to 1 percent slopes) (Go).—This soil is on short, narrow, nearly 
level flood plains that border the major creeks and streams in the eastern and southeastern 
parts of the county. It is flooded occasionally. Surface drainage is slow, and internal drainage 
is slow to medium. Included in the areas mapped are a few small tracts of Trinity and Frio 
soils, frequently flooded, and of Zavala and Gowen soils, frequently flooded. Also included 
are small tracts of Crockett fine sandy loam, which has received sediments washed from the 
surrounding uplands and consequently has a thicker surface layer than is typical. 

If not flooded too frequently, this soil is well suited to pasture and is productive of 
cultivated crops. If cultivated when moist, it is susceptible to compaction, which reduces 
water intake and lowers production. The proper use of plant residues helps to maintain 
tilth and fertility. (Capability unit Ilw-1, dryland; Им-1, irrigated; Bottomland range site) 


Gullied Land (Gu) 


This land type occurs along rivers and streams, where high terraces break to flood 
plains. The topography is rough. The slope generally is between 12 and 20 percent, but 
in many places it is more than 50 percent. Gullying and sheet erosion are severe. An 
intricate network of shallow and deep gullies covers 80 to 90 percent of the area. 

The gullies are 5 to 75 feet wide, 4 to 30 feet deep, and 3 to 50 feet apart. The soil 
material consists of grayish-brown or light grayish-brown, strongly calcareous loam, clay 
loam, or silty clay derived from alluvium. It washes off the steep, exposed slopes so 
rapidly that there is not time for a soil profile to develop. 

A typical area of Gullied land occurs in the southwestern part of the county, where Old 
Pearsall Road crosses the Medina River. 

This land type has little value for agriculture. The vegetation consists of mesquite 
trees, lotebush, agrito, pricklypear, oakbrush, three-awn, and annual weeds and grass. 
The cover is inadequate as protection against further erosion. (Capability unit VlIs-3, 
dryland; Clay Loans range site) 


Hilly Gravelly Land (HgD) 


This land type occurs as knolls and narrow ridges throughout the county but mainly in 
the southern and western parts. These ridges and knolls are probably erosion-resistant 
remnants of old waterways. They rise about 30 to 40 feet above the surrounding Lewisville 
and Houston Black soils. The slope range is 5 to 25 percent. Also mapped as Hilly gravelly 
land are a few areas, mostly in the southern part of the county, of steep knolls and outcrops 
of calcareous sandstone. The average size of these areas is about 12 acres, and 15 
percent of each area consists of outcrops and boulders. Many of the knolls have a hard 
caliche layer and a thin mantle of sandy loam. 

Hilly gravelly land consists of beds of caliche or of gravelly, very strongly calcareous, 
loamy alluvium 10 to 20 feet or more in thickness. The upper 3 to 12 inches of the caliche 
layer is generally hard and platy. There are some nearly level areas 100 feet or so wide, 
and on these a 4 to 8-inch mantle of limy, dark grayish-brown loam or clay loam has 
formed. On the slopes, which are predominant in the landscape, there is very little soil; it 
is estimated that only 15 percent of this land type is actually soil. In places there is a 2- to 
3-foot bed of weak conglomerate consisting of sediments cemented with calcium 
carbonates. 

A typical area of Hilly gravelly land is just off Old Pearsall Road, half a mile southwest from 
Loop 13, which is near Kelly Air Force Base. 

This land type is used mainly as pits and quarries. It provides excellent roadbed material. 
Some areas are used as native pasture. The native vegetation consists of mesquite trees, 
thorny brush, and mid and short grasses. (Capability unit VlIs-3, dryland; Shallow Ridge 
range site) 
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Hockley Series 


The Hockley series consists of sandy soils that are deep, light colored, and nearly 
level to moderately sloping. These soils occur on the upland prairies, in the southern third 
of the county. 

The surface layer is pale-brown, slightly acid loamy fine sand and is about 16 inches 
thick. It has weak, granular structure. This layer is very friable when moist and loose 
when dry and is easily worked. 

The subsoil is about 24 inches thick and has blocky structure. The upper part is 
yellowish-brown sandy clay loam and has distinct mottles of yellow, red, and yellowish 
brown. It is very firm when moist and very hard when dry. The lower part is yellowish-red 
sandy clay loam and has faint mottles of red and yellowish brown. It is firm when moist 
and hard when dry. The underlying material consists of reddish-yellow sandy clay loam 
interbedded with weakly consolidated sandstone. 

The surface layer ranges from 12 to 25 inches in thickness and from pale brown to 
dark brown in color. The subsoil ranges from sandy clay to sandy clay loam in texture, 
from 17 to 30 inches in thickness, and from brown to yellowish red in color. It has red, 
yellow, and yellowish-brown mottles that range from faint to prominent. 

Hockley soils are associated with Crockett, San Antonio, Eufaula, Duval, and Webb 
soils. They are sandier, less brown, and more sloping than Crockett soils, which have a 
well-defined layer of lime accumulation. They are lighter colored and are less clayey 
throughout than San Antonio soils, which have an unmottled subsoil. They have a 
thinner, less sandy, darker colored surface layer than Eufaula soils. They are less red 
throughout the profile and have a less loamy, less permeable subsoil than Duval soils, 
which have an unmottled, massive subsoil. They are more sandy and less red than Webb 
Soils, which have an unmottled, red, blocky subsoil. 

Hockley soils have medium or slow surface drainage and slow or very slow internal 
drainage. Drainage is adequate for crops. The water-holding capacity is low in the surface 
layer but good in the subsoil. Natural fertility is moderately low. Wind erosion and water 
erosion are hazards. For the most part, these soils are cultivated. Peanuts, corn, small grain, 
grain sorghum, and watermelons are the main crops. Only a small acreage is irrigated, chiefly 
permanent pastures that are seeded to Coastal bermudagrass. 


Hockley loamy fine sand, 0 to 3 percent slopes (HkB).—This soil occurs throughout the 
southern third of the county. The slope is as much as 6 percent in places but is dominantly 
about 2 percent. This soil is typical of the series and is the most extensive of the Hockley 
Soils in the county. The areas mapped range from 10 acres to several hundred acres in size. 
The larger areas are irregular, circular, or oblong in shape. Included in the areas mapped are 
small tracts of Webb fine sandy loam, 1 to 3 percent slopes, of Crockett fine sandy loam, 1 to 
3 percent slopes. In the extreme southern part of the county, low, narrow ridges of Eufaula 
fine sand finger into large areas of this Hockley soil. 

The surface layer is about 16 inches thick. The subsoil is sandy clay loam and is about 24 
inches thick. Free carbonates ordinarily have been leached to a depth of 6 to 8 feet, but in 
some areas there is a weakly defined accumulation at a depth of about 4 feet. 

Most of this soil is cultivated. Peanuts and watermelons are the main crops, but corn, grain 
sorghum, small grain, sudangrass, vetch, and hay and pasture mixtures are well suited. The 
sandy surface layer is low in both fertility and water-holding capacity. Cultivated fields are 
susceptible to wind erosion. In many places the finer soil particles have been removed and 
the surface layer is now fine sand. Along fence rows there are accumulations of soil material 
1.5 to 3 feet high. Fertilization, proper use of plant residues, and wind stripcropping are 
needed to help control erosion, conserve moisture, maintain fertility, and supply organic 
matter. (Capability unit Ше-8, dryland; |||5-1, irrigated; Deep Sand range site) 
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Hockley loamy fine sand, 3 to 5 percent slopes (HkC).—This soil occupies both long, 
narrow slopes along the larger field drainageways and convex slopes that separate the nearly 
level Hockley soils from the higher lying Eufaula soils. It occurs throughout the southern third 
of the county. The surface layer is thinner than that of Hockley loamy fine sand, 0 to 3 
percent slopes. It is thinner on the upper three quarters of the slope than on the lowest 
quarter, where deposition is heaviest. The areas range from 5 to 250 acres in size. Included 
in the areas mapped are small tracts of Duval loamy fine sand and Crockett fine sandy loam 
and small, narrow ridges of Eufaula soils that, finger in from higher positions. 

The surface layer is about 12 inches thick. The subsoil is sandy clay loam and has many 
fine, distinct mottles of red and yellowish brown. It is about 28 inches thick. Its structure is 
blocky. Permeability is slow. Lime seldom occurs above a depth of 72 inches. 

About 75 to 80 percent of the acreage is cultivated. Peanuts, watermelons, small grain, 
and grain sorghum are the main crops. A small acreage is in tame pasture. In some areas 
gullies have formed where water has collected in various spots across the slope or at the 
head of draws. Fertilization, wind stripcropping, and proper use of plant residues are needed 
to help control erosion, conserve moisture, supply organic matter, and maintain fertility. 
(Capability unit IVe-5, dryland; ет, irrigated; Deep Sand range site) 


Hockley loamy fine sand, 3 to 5 percent slopes, eroded (HkC2).—This soil occurs 
within larger areas of Hockley soils, mainly as long, narrow slopes along the larger 
drainageways and at the head of large draws. The soil has been severely eroded by wind 
and water. Shallow, saucer-shaped gullies that are crossable with farm machinery and deep, 
U-shaped gullies not crossable with farm machinery have divided and cut through fields and 
made cultivation difficult. The gullies are 8 to 15 feet wide, 1 foot to 8 feet deep, and 10 to 80 
feet apart. Areas of this soil average about 52 acres in size. Included in the areas mapped 
are patches of other Hockley loamy fine sands, of Crockett soils, 3 to 5 percent slopes, 
eroded, and of Webb soils, 3 to 5 percent slopes, eroded. 

The thickness of the surface layer ranges from 0 to 20 inches but is typically about 12 
inches. The texture ranges from loamy fine sand in uneroded areas to fine sandy loam 
or sandy clay loam in eroded areas. The subsoil is essentially the same as the one 
described as representative of the series. 

This soil is best suited to grass, and a good cover of grass is needed for protection 
against further erosion. Fertilization, seeding to native grass or adapted varieties of 
introduced grass, mowing or controlled grazing, brush control, and diversion of runoff are 
measures that help grass to become established. (Capability unit Vle-4, dryland; Deep 
Sand range site) 


Houston Series 


The Houston series consists of upland soils that are deep, moderately dark colored, 
and gently sloping to strongly sloping. These soils occur in the northeastern, eastern, 
south-central, and southwestern parts of the county. 

The surface layer is grayish brown to light olive brown, calcareous, clayey, and about 
25 inches thick. Wide cracks form when it dries. The structure is weak, very fine, blocky 
to the depth normally plowed, but below that depth it is moderate, fine, blocky. This layer 
is extremely firm but crumbly when moist. 

The subsurface layer is grayish-brown or light yellowish-brown clay and is about 18 
inches thick. Cracks form in this layer also, when the soil is dry. This layer has moderate, 
fine, blocky structure and is extremely firm but crumbly when moist. The lime content is 
about 6 to 8 percent, by volume. 

The underlying material consists of pale-yellow to olive-yellow, calcareous clay that 
contains much lime, some altered shale fragments, and many gypsum crystals. 
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The surface layer ranges from 12 to 38 inches in thick-ness and from very dark 
grayish brown to light olive brown in color. The darker colored soils are associated with 
Houston Black soils. The lighter colored ones are associated with Austin soils and with 
the Tarrant soils that have a chalk substratum. The texture is clay. Shrinking and swelling 
cause churning, or self mulching, within the soil profile. Locally, the surface layer may be 
noncalcareous, and there may be scattered pebbles on the surface. The subsurface layer 
ranges from 12 to 24 inches in thickness and from dark grayish brown to light yellowish 
brown in color. It contains small to large amounts of lime. 

Houston soils have a thinner, lighter colored surface layer and are typically more 
sloping than Houston Black soils. They are less limy, somewhat darker colored, less 
sloping, and more deeply developed than Sumter soils. They are less limy, less granular, 
less permeable, and more clayey than Austin soils. They are lighter colored, less 
granular, less permeable, and more deeply developed than the Tarrant soils that have a 
chalk substratum. 

Houston soils have slow to rapid surface drainage; runoff is very rapid after the surface 
soil is saturated. Internal drainage is slow or very slow. The capacity to hold water is 
good. Natural fertility is moderately high. Water erosion is a hazard. For the most part, 
these soils are cultivated. Grain sorghum and corn are the main crops. Also grown are 
small grain, cotton, other dryland crops, and native grass and adapted varieties of 
perennial grass. A small acreage is irrigated. 


Houston clay, 1 to З percent slopes (HnB)— This soil occurs just above the flood 
plains of Martinez Creek and its main tributaries. It is inextensive and is mainly in the 
eastern part of the county. There is little or no hazard of water erosion. Included in the 
areas mapped are patches of Houston Black clay, 1 to 3 percent slopes, of Trinity clay, of 
Trinity and Frio soils, frequently flooded, and of Austin silty clay, 1 to 3 percent slopes. 

The surface layer is grayish brown and is about 15 inches thick. The subsurface layer 
is light olive brown, is about 16 inches thick, has medium, blocky structure, and is 
extremely hard when dry. 

Most of the acreage is dryfarmed. Grain sorghum and corn are the main crops. 
Fertilization, terracing, contour tillage, and proper use of plant residues are needed to 
help control erosion, conserve moisture, and maintain tilth and productivity. (Capability 
unit Ше-2, dryland; Ше-2, irrigated; Rolling Blacklands range site) 


Houston clay, 3 їо 5 percent slopes, eroded (HnC2).—This soil is on the uplands, 
mainly in the northeastern and south-central parts of the county. Most areas are rounded 
but irregular in shape, but some are long, narrow slopes along creeks or drainageways. 
Runoff is more rapid than on Houston clay, 1 to 3 percent slopes. The hazard of water 
erosion is moderate. Included in the areas mapped are patches of Houston clay, 3 to 5 
percent slopes, severely eroded, of Houston Black clay, 3 to 5 percent slopes, and of 
Austin silty clay, 3 to 5 percent slopes. 

The surface layer is grayish brown. It is about 25 inches thick in areas where this soil is 
associated with Houston Black soils and somewhat thinner where this soil is associated with 
Austin soils. The slope is as much as 7 percent in places but is generally less than 5 percent. 
There are some scattered pebbles, as much as 3 inches in diameter, on the surface. 

Most of this soil is cultivated. Grain sorghum and corn are the main crops. Fertilization, 
terracing, contour tillage, and proper use of plant residues are needed to help control 
erosion, conserve moisture, and maintain tilth and productivity. (Capability unit Ше-3, 
dryland; Rolling Blacklands range site) 


Houston clay, 3 to 5 percent slopes, severely eroded (HnC3).—This soil is inextensive. 
It occurs as long, narrow areas, mainly in the northeastern and eastern parts of the county. It 
differs from Houston clay, 3 to 5 percent slopes, eroded, in that it has shorter, more sharply 
breaking slopes, a thinner surface layer, and moderately severe rill and gully erosion. In the 
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more severely eroded areas, which make up about 12 to 15 percent of the acreage, the 
gullies are 8 to 10 feet across, 1.5 to 6 feet deep, and 50 to 200 feet apart. The deeper gullies 
have cut into the parent material. Most areas are about 30 acres in size. Included in the areas 
mapped are small tracts of Houston clay, 5 to 8 percent slopes, of Houston Black clay, 3 to 5 
percent slopes, and of Houston Black gravelly clay, 3 to 5 percent slopes. 

The surface layer is 10 to 20 inches thick. It is thinnest on the upper part of the slopes. It 
is somewhat lighter colored than is typical because of the loss of organic matter. The 
subsurface layers are essentially the same as those described for the series. 

Most of this soil has been cultivated but is now idle or in permanent pasture. 
Converting the entire acreage to pasture and applying proper amounts of fertilizer would 
help to control erosion, conserve moisture, and maintain tilth and fertility. (Capability unit 
IVe-3, dryland; Rolling Blacklands range site) 


Houston-Sumter clays, 5 to 10 percent slopes, severely eroded (HoD3).—These 
very shallow soils occupy long, narrow areas, mainly in the eastern part of the county. 
There are scattered pebbles on the surface in some places. The Houston soils in this 
association occur as strongly sloping areas that have been damaged by water erosion. 
Sumter gravelly clay is very shallow and occurs as strongly sloping to steep, narrow 
ridges. Houston soils make up about 75 percent of the association and Sumter soils 
about 20 percent. Included in the areas mapped are patches of Tarrant soils, chalk 
substratum, undulating, of Houston Black gravelly clay, 5 to 8 percent slopes, and of 
Houston clay, 3 to 5 percent slopes, severely eroded. 

The surface layer of Houston soils is 8 to 15 inches thick on the upper part of slopes and 
16 to 30 inches thick on the lower part of slopes and on saddles. In the more severely 
eroded areas the surface layer is lighter colored than is typical because it has been mixed 
with the parent material during tillage. In the less severely eroded areas, the surface layer is 
thicker and generally darker colored. Sheet, rill, and gully erosion have been severe. The 
gullies are V shaped, 6 to 15 feet wide, 1.5 to 5 feet deep, and 15 to 40 feet apart. 

The surface layer of Sumter soils is grayish brown and about 8 inches thick. The 
underlying material is pale-yellow, calcareous marl or clay. Plant roots enter this layer 
readily. The slope is as much as 20 percent in places but is ordinarily about 15 percent. 

Because of the erosion hazard, the steep slopes, and the shallowness of the soils, 
this association is best suited to native grass or tame pasture. Most of the acreage is in 
native grass. Some of it was once cultivated but is now idle or in tame pasture. (Houston 
Soils: capability unit Vle-2, dryland; Rolling Blacklands range site. Sumter soils: capability 
unit. Vle-2, dryland; Shallow Ridge range site) 


Houston Black Series 


The Houston Black series consists of clayey soils that are deep, dark gray to black, and 
calcareous. These soils are nearly level to strongly sloping. They are on the uplands, mainly 
in the northeastern, south-central, and southwestern parts of the county. 

The surface layer is very dark gray to black, mildly alkaline, and about 38 inches thick. 
When plowed, this layer has weak, very fine, blocky structure in the uppermost 8 inches. 
Below that depth, it has moderate, fine and very fine, blocky structure and is extremely 
firm but crumbly when moist. This layer cracks when dry and swells when wet. If tilled 
when too wet, it puddles and seals over. 

The subsurface layer is about 12 inches thick. It is gray or dark-gray clay and has 
some grayish-brown or olive-brown streaks. It has moderate, medium, blocky structure 
and is extremely firm when moist. Like the surface layer, this layer cracks when dry and 
swells when wet. 

The underlying material is very pale brown, calcareous clay or marl and has mottles of 
olive brown and gray. There are some shale fragments and gypsum crystals. 
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The surface layer ranges from 28 to 40 inches in thickness and from dark gray to 
black in color. Its texture is clay or gravelly clay. Nearly all Houston Black soils have 
some gravel on the surface and in the plowed layer. In Houston Black gravelly clay, for 
example, the amount of gravel in the plowed layer exceeds 8 percent, by volume. The 
subsurface layer ranges from 10 to 24 inches in thickness and from dark gray to grayish 
brown in color. Its texture is clay or, in some few areas, gravelly clay. The amount of 
gravel may be as much as 60 percent, by volume. This layer is discontinuous. It occurs 
most commonly in the gravelly phases. 

Houston Black soils are darker colored, deeper, more clayey, less permeable, less 
granular, and less limy than Austin soils. They are less brown and more deeply 
developed than Houston soils. They are darker colored, more deeply developed, and 
typically less sloping than Sumter soils. 

Houston Black soils have slow to rapid surface drainage. Internal drainage is slow to 
none. Rainfall is very rapidly absorbed when the soil is dry and cracked, but practically 
all of it runs off after the water content of the soil has reached field capacity. Most areas 
lack a permanent water table. The capacity to hold water is good. Natural fertility is 
high. Water erosion is a hazard. For the most part, these soils are cultivated. Grain 
sorghum and corn are the main crops. Small grain, cotton, other dryland crops, and 
native grass or adapted varieties of perennial grass are grown also. A moderately large 
acreage, mostly in the southern and southwestern parts of the county, is irrigated. 


Houston Black clay, 0 to 1 percent slopes (HsA).—This soil occurs as small areas 
on the crests of low ridges, along narrow benches, and at the head of drainageways. It is 
mainly in the northeastern, south-central, and southwestern parts of the county. It is 
similar to Houston Black clay, terrace, 0 to 1 percent slopes, from which it differs mainly 
in that it is underlain by calcareous, shaly clay or calcareous marl. Houston Black terrace 
soils are underlain by old alluvial sediments and some gravel. Included in the areas 
mapped are patches of Houston Black clay, 1 to 3 percent slopes, and of Houston Black 
clay, terrace, 010 1 percent slopes. 

The surface layer is very dark gray to black and is about 36 inches thick. The 
subsurface layer, about 15 inches thick, is dark-gray clay and contains a few scattered 
lime concretions. The underlying material is light brownish-gray, calcareous marl. 

This soil is productive, and most of it is cultivated. It is suited to corn, cotton, grain 
sorghum, small grain, flax, sudangrass, and Hubam sweetclover, and to tame pastures 
consisting of native grass or of introduced varieties of perennial grass. Fertilization, crop 
rotation, and the proper use of plant residues are needed to increase water intake, help 
reduce evaporation, and maintain tilth and fertility. (Capability unit 15-1, dryland; 115-2, 
irrigated; Rolling Blacklands range site) 


Houston Black clay, 1 to 3 percent slopes (HsB).—This soil occurs as long, 
smooth, gentle slopes. It is mainly in the northeastern, south-central, and southwestern 
parts of the county. The areas are large and are irregular in shape. Runoff is more rapid 
than on Houston Black clay, terrace, 010 1 percent slopes. Water erosion is one of the 
major hazards. Included in the areas mapped are small tracts of Houston clay, 1 to 3 
percent slopes, of Austin silty clay, 1 to 3 percent slopes, of Houston Black clay, terrace, 
1 to 3 percent slopes, and of Trinity and Frio soils, frequently flooded. 

The surface layer is about 38 inches thick. The pebbles in the plowed layer may 
make up as much as 8 percent of this layer, by volume. The subsurface soil, about 12 
inches thick, is clay. Wide cracks form when it dries. This layer contains some lime 
concretions and a few fine crystals of gypsum. 

This is a fairly productive soil. A large acreage is cultivated, and some small 
areas are irrigated. Small grain, grain sorghum, corn, cotton, flax, sudangrass, and 
Hubam sweetclover are suitable crops. Also suitable are hay and pasture mixtures. 
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Water erosion is a hazard, water intake is slow, and a plowpan is likely to form. 
Fertilization, terracing, contour tillage, and proper use of plant residues are needed 
to help control erosion, conserve moisture, and maintain tilth and fertility. 
(Capability unit Ше-2, dryland; Ше-2, irrigated; Rolling Blacklands range site) 


Houston Black clay, 3 to 5 percent slopes (HsC).—This soil occurs as slopes from 
knolls or low ridges and as side slopes along the deeper drainageways. It is mainly in the 
northeastern, south-central, and southwestern parts of the county. As compared with 
Houston Black clay, 1 to 3 percent slopes, this soil is more sloping and consequently has 
more rapid runoff and is moderately susceptible to water erosion. Also, it is likely to have 
a browner, thinner surface layer. There is scattered gravel, both on the surface and within 
the soil. It makes up 2 to 7 percent of this layer, by volume. Included in the areas mapped 
are patches of Houston clay, 3 to 5 percent slopes, of Houston Black gravelly clay, 3 to 5 
percent slopes, and of Trinity and Frio soils, frequently flooded. 

The surface layer is very dark gray and is about 20 inches thick. The subsurface layer 
is about 18 inches thick and contains a few fine concretions of calcium carbonate. 

This is a fairly productive soil. It is suited to the commonly grown crops, as well as to 
hay and pasture mixtures. Most of the acreage is cultivated, but some of it is still in native 
pasture. Water intake is slow and water erosion is a hazard. A. plowpan is likely to form. 
Fertilization, terracing, contour tillage, and proper use of plant residues help to control 
erosion, conserve moisture, and maintain tilth and fertility. (Capability unit Ше-3, dryland; 
Rolling Blacklands range site) 

Houston Black clay, terrace, 0 to 1 percent slopes (HtA).—This soil occurs as 
broad areas of an old outwash plain and as broad, smooth terraces that parallel the major 
streams. It is mainly in the south-central and southwestern parts of the county. It is similar 
to Houston Black clay, 0 to 1 percent slopes, but has a thicker surface layer and is 
underlain by more friable, less compact material. A layer of water-bearing gravel 
commonly occurs neat the base of the alluvial deposits. Included in the areas mapped 
are patches of Trinity clay, or Lewisville silty clay, O to 1 percent slopes, of Willacy loam, 
0101 percent slopes, and of Trinity and Frio soils, frequently flooded. 

The surface layer is dark gray, about 40 inches thick, and calcareous. It has fine, 
blocky structure. The subsurface layer is gray clay and is about 15 inches thick. It has 
moderate, fine, blocky structure and is extremely firm but crumbly when moist. The 
underlying material varies. It ranges from clay loam to sandy loam in texture and from 
reddish yellow and dark brown to light gray in color. 

Most of this soil is cultivated. Grain sorghum, corn, and small grain are the main 
crops. Pecans, alfalfa, other deep-rooted plants, and native grass and adapted varieties 
of perennial grass do well on this soil. Truck crops, such as potatoes, sweet corn, 
cabbage, and carrots, are grown on some irrigated areas. Lack of soil moisture is the 
main limitation. Fertilization, crop rotation, and proper use of crop residues increase the 
water intake and пер to maintain tilth and productivity. (Capability unit 115-1, dryland; IIs- 
2, irrigated; Rolling Blacklands range site) 


Houston Black clay, terrace, 1 to 3 percent slopes (HtB).—This soil occurs as long, 
narrow slopes, generally adjacent to the larger drainageways. It is mainly in the south- 
central and southwestern parts of the county. The slope generally does not exceed 2 
percent. This soil is more susceptible to water erosion than Houston Black clay, terrace, 0 
to 1 percent slopes, and it generally has a thinner surface layer. The average size of the 
areas is about 95 acres. Included in the areas mapped are patches of Lewisville silty 
clay, 1 to 3 percent slopes, of Willacy loam, 1 to 3 percent slopes, and of Houston Black 
clay, 1 to 3 percent slopes. 
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The surface layer is dark gray and is about 34 inches thick. The subsurface layer is 
gray, is about 20 inches thick, and has blocky, crumbly structure. This layer may contain 
a few lime concretions. 

This soil can be dryfarmed or irrigated. Most of it is cultivated. Small grain, grain sorghum, 
corn, cotton, flax, sudangrass, and Hubam sweetclover: are suitable crops. Native grass and 
adapted varieties of perennial grass are grown also. Water erosion is a hazard, water intake is 
slow, and a plowpan is likely to form. Fertilization, terracing, contour tillage, and proper use of 
plant residues help to control erosion, conserve moisture, and maintain tilth and fertility. 
(Capability unit Ше-2, dryland; Ше-2, irrigated; Rolling Blacklands range site) 


Houston Black gravelly clay, 1 to 3 percent slopes (HuB).—This soil is on the 
uplands, mainly in the northeastern, central, and southwestern parts of the county. Most of it 
occurs as long, smooth, convex slopes, but part of it occurs as shorter undulating slopes 
along drainageways. As compared with Houston Black clay, 1 to 3 percent slopes, this soil 
has more pebbles on the surface and within the profile, a thicker and darker colored surface 
layer, less lime, and a somewhat stronger and more apparent structure. The areas of this 
soil are irregular in shape and average about 130 acres in size. Included in the areas 
mapped are patches of Houston Black clay, 1 to 3 percent slopes, of Houston clay, 1 to 3 
percent slopes, and of Trinity and Frio soils, frequently flooded. 

The surface layer is black and is about 38 inches thick. Wide cracks form when it dries. 
Gravel ordinarily makes up 8 to 18 percent of this layer, by volume (fig. 10), and on small, 
narrow ridgetops, as much as 60 percent. The subsurface layer, about 12 inches thick, is clay 
or gravelly clay. The gravel is discontinuous, but where it, occurs, it makes up 30 to 60 percent 
of this layer, by volume. The pebbles range from half an inch to 3 inches in diameter. 

Runoff is medium or slow. The pebbles on the surface reduce the risk of water erosion 
somewhat, and the hazard is none to slight. Large tracts of this soil are cultivated. Corn, 
grain sorghum, and small grain are the main crops. A large acreage is still in native 
vegetation, and small tracts are in tame pasture. Fertilization, terracing, contour tillage, 
and proper use of plant residues help to conserve moisture and maintain fertility and tilth. 
(Capability unit Ше-2, dryland; Ше-2, irrigated; Rolling Blacklands range site) 


Figure 10.—Gravel on Houston Black gravelly clay. 
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Houston Black gravelly clay, 3 to 5 percent slopes (HuC).—This soil occupies 
narrow, convex ridges and valley walls in an undulating or gently rolling landscape. It 
occurs mainly in the eastern and western parts of the county. It is more susceptible to 
water erosion than Houston Black gravelly clay, 1 to 3 percent slopes, and it has a 
thinner surface layer and a greater volume of pebbles on the surface and within the 
profile. Included in the areas mapped are small tracts of Houston Black gravelly clay, 1 to 
3 percent slopes, of Houston clay, 3 to 5 percent slopes, of Trinity and Frio soils, 
frequently flooded, and of Houston clay, 3 to 5 percent slopes, severely eroded. 

The surface layer is black and is about 36 inches thick. Typically, it is 10 to 18 percent 
gravel, by volume. On a few narrow ridgetops, less than 5 percent of the acreage, it is as 
much as 60 percent gravel. The subsurface layer is about 12 inches thick and is similar to 
that of Houston Black gravelly clay, 1 to 3 percent slopes. 

This is a fairly productive soil. It is suited to most of the crops commonly grown in the 
area. Most of the acreage is cultivated, but part of it is still in pasture. Water intake is 
slow, and water erosion is a hazard. A plowpan is likely to form. Fertilization, terracing, 
contour tillage, and proper use of plant residues are needed to help control erosion, 
conserve moisture, and maintain tilth and fertility. (Capability unit Ше-3, dryland; Rolling 
Blacklands range site) 


Houston Black gravelly clay, 5 to 8 percent slopes (HuD).—This soil is inextensive. 
It occurs as convex slopes that parallel the higher narrow ridges or as concave slopes or 
basins at the head of major drainageways. It is mainly in the southwestern part of the 
county. This soil differs from Houston Black gravelly clay, 3 to 5 percent slopes, in that it is 
more sloping, has more rapid runoff, and is more susceptible to erosion. Also, its surface 
layer is thinner and more gravelly, particularly near the narrow ridgetops. The average size 
of the areas is about 26 acres. Included in the areas mapped are small tracts of Houston 
clay, 3 to 5 percent slopes, severely eroded, of Houston clay, 3 to 5 percent slopes, and of 
Houston Black gravelly clay, 3 to 5 percent slopes. 

The surface layer is black and is about 34 inches thick. Wide cracks form in this layer 
when it dries. Gravel makes up 10 to 20 percent of this layer, by volume. The subsurface 
layer is clay or gravelly clay and is about 10 inches thick. Wide cracks form in this layer 
also, when the soil is dry. 

This is a fairly productive soil. Small grain, grain sorghum, sudangrass, and Hubam 
sweetclover are suitable crops. Hay and pasture mixtures suited to the area are also 
grown. Water erosion and lack of soil moisture are the main limitations. Fertilization, 
terracing, contour tillage, and proper use of plant residues help to control erosion, 
conserve moisture, and maintain tilth and fertility. (Capability unit IVe-3, dryland; Rolling 
Blacklands range site) 


Karnes Series 


The Karnes series consists of calcareous, light-colored soils that have only 
moderate horizon development. These soils occur on flood plains and high terraces 
along the rivers and streams of the county. 

The surface layer is light brownish-gray or grayish-brown, calcareous loam and is 
about 20 inches thick. It has weak, granular structure in the plow layer and moderate, 
medium, granular structure below the plow layer. This layer is friable and is easily 
worked. 

The subsurface layer also is calcareous loam but is a little more clayey than the 
surface layer. It is brown, is about 18 inches thick, and has moderate, medium, 
granular structure. 
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The underlying material consists of sandy alluvium that is light yellowish brown in 
color, structureless, friable, strongly calcareous, and easily penetrated by roots. A 
profile of Karnes loam is shown in figure 11. 


Figure 11.—Profile of Karnes loam to a depth of about 3 feet. 


The surface layer ranges from 8 to 24 inches in thickness. It is predominantly loam 
in texture but ranges through silt loam to clay loam. In color it ranges from dark grayish 
brown to light brownish gray. The subsurface layer ranges from 10 to 25 inches in 
thickness, from light brownish gray to brown in color, and from light loam to light clay 
loam in texture. Gravel beds occur near the base of the alluvium, or at a depth of 4 to 
10 feet. The pebbles are water rounded, are coated with lime carbonates, and range 
from a quarter of an inch to 2/2 inches in diameter. 

Karnes soils are more friable, lighter colored, and more calcareous than the nearby Frio 
soils. They are lighter colored and less clayey than Houston Black terrace soils. They are less 
brown, less clayey, and less deeply developed than Lewisville soils, and they have a less 
distinct horizon of lime accumulation. These soils have a lighter colored surface layer and are 
more limy than Venus soils. They are more deeply developed and lighter colored than Patrick 
soils, which have a bed of gravel within 3 feet of the surface. 

Karnes soils are naturally well drained. Internal drainage is medium, permeability is 
moderate, and the water-holding capacity is moderate. Natural fertility is moderate. The 
high lime content of the soils tends to tie up some plant nutrients, and consequently 
crops are likely to develop chlorosis, or yellowing of the leaves. The hazard of water 
erosion is slight to moderate. For the most part, these soils are cultivated. They are 
suited to corn, grain sorghum, and other dryland crops, and to adapted varieties of 
perennial grass for pasture. They are particularly well suited to cool-season crops, such 
as small grain. A small acreage is irrigated, and many kinds of track crops are grown. 
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Karnes loam, 1 to 3 percent slopes (KaB). —This soil occurs as gentle, convex slopes. 
The slope is as much as 4 percent in places but is dominantly about 2 percent. Included in 
the areas mapped are patches of Lewisville silty clay, 1 to 3 percent slopes, of Frio clay 
loam, of Venus clay loam, 1 to 3 percent slopes, and of Patrick soils, 1 to 3 percent slopes. 

The surface layer is light brownish gray and is about 20 inches thick. The subsurface 
layer is brown loam and is about 18 inches thick. It is friable and crumbly when moist. This 
layer contains a large amount of lime. 

Most of this soil is cultivated. Corn, grain sorghum, small grain, other dryland crops, and 
hay and pasture mixtures are suitable. A small acreage is irrigated, and truck crops are 
grown. This soil is easily tilled and can be worked into a good seedbed. If not protected, it is 
susceptible to water erosion. Also, a thin crust, lighter colored than the surface layer, tends 
to form on the surface. Crops grown on the more limy areas are likely to develop chlorosis, 
or yellowing of the leaves. Fertilization, terracing, contour tillage, and use of plant residues 
help to control erosion, conserve moisture, prevent surface crusting, and maintain tilth and 
productivity. (Capability unit Пе-3, dryland; Пе-3, irrigated; Clay Loam range site) 


Karnes loam, 3 to 5 percent slopes (KaC).—This soil occurs as convex slopes 
adjacent to Gullied land and to escarpments along rivers and streams. The slope is as 
much as 8 percent in places but is dominantly about 4.5 percent. Runoff from the higher 
lying soils has caused several deep gullies to form in unprotected cultivated areas. 
Included in the areas mapped are patches of Patrick soils, 3 to 5 percent slopes, of 
Lewisville silty clay, 3 to 5 percent slopes, and of Venus clay loam, 3 to 5 percent slopes. 

The surface layer is about 15 inches thick. In spots the texture is fine sandy loam. The 
subsurface layer is about 20 inches thick. It is very pale brown loam, very friable when 
moist, and limy. Lime concretions make up about 15 percent of this layer, by volume. 

A large part of the acreage is idle or is in native vegetation. The soil is best suited to 
cool-season crops, such as small grain, sudangrass, or native grass, and to adapted 
varieties of introduced grass. Fertilization, terracing, contour tillage, and proper use of 
plant residues help to control erosion, conserve moisture, and maintain tilth and fertility. 
(Capability unit Ше-5, dryland; Ше-5, irrigated; Clay Loam range site) 


Karnes clay loam, 3 to 5 percent slopes, eroded (KcC2). — The soil occurs as short, 
convex slopes between terraces, and as either convex or concave slopes along deeply 
entrenched drainageways or streams. A few gullies have formed. They are widely spaced, 
about 15 to 20 feet wide, and 4 to 8 feet deep. Erosion has completely removed the surface 
layer for a distance of about 50 feet on each side of the gullies but otherwise has not 
affected areas between the gullies. This soil is more sloping than the soil described as 
representative of the series and has a lighter colored surface layer. The surface layer is as 
much as 20 inches thick in places but is generally about 15 inches. The areas average 
about 20 acres in size. Included in the areas mapped are patches of Frio clay loam, of 
Karnes loam, 3 to 5 percent slopes, and of Patrick soils, 3 to 5 percent slopes. 

For the most part, this soil is either cultivated or used as pasture. It is not productive, 
because of the effects of erosion. Control measures would include terracing, contour 
Шізде, fertilization, proper use of plant residues, and planting to tame pasture. (Capability 
unit Ше-6, dryland; Ше-5, irrigated; Clay Loam range site) 


Krum Series 


The Krum series consists of clayey soils that are moderately deep, dark colored, and 
gently sloping to sloping. These soils developed from slope alluvium of the limestone prairies. 
They occur in the northern and northwestern parts of the county. 

The surface layer is dark grayish brown or very dark grayish brown, calcareous, and about 
30 inches thick. It has weak to moderate, fine, granular structure to the depth normally 
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plowed. Below that depth, the structure is strong, fine, granular. This layer is friable when 
moist and is easily worked. 

The subsurface layer is brown or yellowish-brown, calcareous clay about 14 inches thick. 
It has strong, medium, granular structure. 

The underlying material is white to yellowish-brown, strongly calcareous silty clay. It contains 
scattered, subrounded fragments of limestone and soft concretions of lime carbonate. 

The surface layer ranges from very dark brown to brown in color, from 18 to 36 inches in 
thickness, and from clay to clay loam in texture. In places there are a few, scattered, large 
limestone rocks on the surface. The subsurface layer ranges from 10 to 20 inches in 
thickness and from brown to light yellowish brown in color. The texture is clay or clay loam. 
Depth to the subrounded fragments ranges from 3 to 7 feet or more. 

Krum soils are lighter colored and deeper than Tarrant soils. They are more deeply 
developed, darker colored, and less limy than Brackett soils. They resemble Lewisville 
Soils but are typically more sloping than those soils and are in different topographic 
positions. These soils are more deeply developed than Patrick soils, which have beds of 
gravel within 3 feet of the surface. They are more deeply developed and have stronger 
structure than Trinity and Frio soils, frequently flooded, which are stratified. 

Krum soils are naturally well drained. Internal drainage is medium, permeability is 
moderate, and the capability to hold water is good. Natural fertility is high. Because of 
the topography, water erosion is a hazard. For the most part, these soils are 
inaccessible and far removed from farming operations. Consequently, a large part of 
the acreage is in native vegetation. Only about 30 percent of the total acreage is 
cultivated. Small grain is the main crop. Some grain sorghum, corn, and hay and 
pasture mixtures are grown also. 


Krum complex (2 to 5 percent slopes) (Kr).—This complex consists of all the 
Soils in the long, narrow valleys in the limestone areas of the northern and north- 
western parts of the county. These soils occupy foot slopes below Tarrant and Brackett 
Soils. Included are patches of Brackett and Tarrant soils and other soils, all of which 
make up 15 to 30 percent of the acreage. Trinity and Frio soils, frequently flooded, 
occur on the narrow flood plains and in the watercourses in the valleys or draws. These 
Trinity and Frio soils vary in depth, in content of fragments, and in the amount of 
stratification; they range from silty clay loam to gravelly clay in texture; and they have 
slopes of as much as 2.5 percent. Also, an unclassified shallow soil similar to Patrick 
Soils is included in some of the areas mapped. It is brown to grayish-brown, calcareous 
clay loam, is 15 to 20 inches thick, and overlies limestone fragments. This soil generally 
occupies a higher position on the slope than Krum soils; it is adjacent to the very 
shallow Tarrant and Brackett soils. 

These soils receive runoff and additional sediments from higher lying soils. If 
unprotected, they are highly susceptible to water erosion. Some gullies and rills have 
formed where water has been concentrated on unprotected fields. These can be 
partially obliterated by installing diversion terraces and by utilizing other conservation 
measures. (Capability unit Ше-10, dryland; Valley range site) 


Leming Series 


The Leming series consists of deep, light-colored, nearly level to gently sloping 
loamy fine sands. These soils occur in the southern third of the county. 

The surface layer is light brownish gray, slightly acid, and about 22 inches thick. 
This layer is structureless and is very friable when moist. It is easily worked. 

The subsoil is about 20 inches thick. The upper part is grayish brown and has 
distinct yellowish-brown and gray mottles. It has blocky structure and is very firm when 
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moist and extremely hard when dry. The lower part is light brownish gray and has a few 
distinct yellowish-brown, strong-brown, and gray mottles. It has blocky structure and is 
very firm and dense when moist. 

The underlying material is light-gray sandy clay loam. Limy concretions ordinarily 
make up about 5 percent of the upper part of this material, by volume. 

The surface layer ranges from 13 to 30 inches in thickness and from grayish brown 
to light brownish gray in color. The subsoil ranges from dense sandy clay loam to very 
firm sandy clay or light day in texture and from grayish brown to light brownish gray or 
light gray in color. It has mottles of yellowish brown, strong brown or pale olive. The 
underlying material is light colored. In places limy concretions make up as much as 10 
percent of this material, by volume. 

Leming soils are associated with Eufaula, Hockley, Crockett, and Orelia soils. They 
are less sandy than Eufaula soils, which consist of fine sand to a depth of more than 30 
inches. They are more clayey and less permeable than Hockley soils, which have a 
weak, blocky or subangular blocky subsoil. They are lighter colored throughout than 
Crockett soils, which lack a light-colored subsurface layer. They are less gray and less 
loamy in the surface layer than Orelia soils, and are more mottled in the subsoil. 

Leming soils have very little runoff, for water rapidly enters the sandy surface layer. 
Internal drainage is slow to very slow in the subsoil. The capacity to store water is low in 
the surface layer, but some water available to crops is stored in the subsoil. Natural 
fertility is moderately low. Wind erosion is a hazard. For the most part, these soils are 
cultivated. Peanuts, corn, small grain, grain sorghum, and watermelons are grown. Only 
a small acreage is irrigated, chiefly to grow Coastal bermudagrass for permanent 
pasture. 


Leming loamy fine sand, 0 to 3 percent slopes (LfB).—This soil occurs as scattered, 
narrow, nearly level to gently sloping, low terraces along large drainageways and small 
streams. It is mainly in the southwestern part of the county. The areas range from 12 to 200 
acres in size. Included in the areas mapped are small tracts of Crockett fine sandy loam, 0 
to 1 percent slopes, of Hockley loamy fine sand, 1 to 3 percent slopes, of Eufaula fine sand, 
0 to 5 percent slopes, and of Zavala and Gowen soils, frequently flooded. 

Most of this soil is cultivated. Peanuts, watermelons, and grain sorghum are the main 
crops. Wind erosion can be a problem if fields are left unprotected. In a few areas the 
finer particles have been removed and the surface layer is now almost a fine sand. In 
some areas the soil accumulations along fence rows are 18 to 24 inches high. Wind 
stripcropping, proper use of plant residues, and fertilization are needed to help control 
erosion and maintain tith and productivity. (Capability unit Ше-8, dryland; 1115-1, irrigated; 
Deep Sand range site) 


Lewisville Series 


The Lewisville series consists of moderately deep, dark-colored, nearly level alluvial 
soils. These soils occur mainly on terraces bordering the San Antonio and Medina Rivers 
and their main tributaries. 

The surface layer is very dark grayish-brown to brown silty clay and is about 24 inches 
thick. It has fine subangular blocky or blocky structure, is firm and crumbly when moist, 
and is easily worked. This layer contains a few fine concretions of lime carbonate. 

The subsurface layer is brown silty clay and is about 20 inches thick. It has fine, subangular 
blocky or blocky structure and is very firm but crumbly when moist. This layer is limy. 

The underlying material is reddish-yellow silty clay. It has weak, blocky structure, is 
very firm when moist, and contains large amounts of lime. Beneath this layer, there may 
be deep beds of water-rounded limestone gravel. 
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The surface layer ranges from light clay to silty clay loam in texture; the clay content is 
32 to 55 percent. This layer ranges from 14 to 28 inches in thickness and from reddish 
brown to pale brown in color. Depth to the underlying material ranges from 36 to 60 
inches. This material ranges from silty clay to gravelly loam in texture and contains small 
to large amounts of lime. Beds of gravel may occur near the base of the alluvium. 

Lewisville soils are deeper than Patrick soils, which have deep beds of gravel within 3 
feet of the surface. They are browner, less clayey, and more friable than Houston Black 
5015. They are deeper and less clayey than Austin soils. They are less gray, less loamy, 
and less calcareous than Venus soils. 

Lewisville soils have slow or medium surface drainage and medium internal drainage. 
Permeability is slow to moderate. The capacity to hold water is good. Natural fertility is 
high. The hazard of water erosion is serious on the more sloping parts but is very slight 
on the nearly level areas. These soils occupy large, smooth areas that are easily tilled. 
Most of the acreage is cultivated. Small grain, grain sorghum, corn, flax, and cotton are 
the main crops. Potatoes, cabbage, sweet corn, carrots, and a variety of other truck crops 
are grown on some acreages that are irrigated. Tame pastures of native grass or adapted 
varieties of perennial grass can be grown on these soils also. 


Lewisville silty clay, 0 to 1 percent slopes (LvA).—This soil occurs as nearly level, broad 
terraces along rivers and creeks. It is in the northern, central, and western parts of the county. 
Included in the areas mapped are patches of Venus clay loam, 010 1 percent slopes, of 
Houston Black clay, terrace, 0 to 1 percent slopes, and of Patrick soils, 0 to 1 percent slopes. 

The surface layer is either silty clay or light clay and is about 24 inches thick. The 
subsurface layer is brown silty clay that is very firm but crumbly when moist. It is 20 
inches thick. This layer has a few worm casts and a few hard and soft lime concretions. 

This is one of the most productive soils in the county. It is easily tilled, and except in 
areas not easily reached, most of it is cultivated. A large acreage is irrigated. There is no 
hazard of water erosion. Cotton, corn, grain sorghum, small grain, sudangrass, flax, and 
hay and pasture mixtures are suitable crops. Truck crops can be grown under irrigation. 

Lack of soil moisture is a limitation. Fertilization, crop rotation, and proper use of plant 
residues help to conserve moisture and maintain fertility. (Capability unit Ilc-2, dryland; 
1-2, irrigated; Clay Loam range site) 


Lewisville silty clay, 1 to 3 percent slopes (LvB).—This soil occurs in all areas 
where Lewisville soils are mapped in Bexar County. It generally occupies long, narrow, 
sloping areas that separate nearly level terraces from soils on the uplands. Part of it 
occupies slopes along the major drainageways. Each area is about 55 acres in size. 
Included in the areas mapped are patches of Patrick soils, 1 to 3 percent slopes, of 
Karnes loam, 1 to 3 percent slopes, and of Lewisville silty clay, O to 1 percent slopes. 

The surface layer is dark grayish brown and is about 20 inches thick. The subsoil is 
limy, brown clay. It is firm but crumbly when moist and about 17 inches thick. 

This is a productive soil that is easily tilled and can be worked into a good seedbed. If 
unprotected, however, it is susceptible to water erosion. Most of it is cultivated, and some 
small acreages are irrigated. The acreage in tame pasture has been increasing steadily. 
Terracing, contour tillage, fertilization, and proper use of plant residues help to control 
erosion, conserve moisture, and maintain tilth and fertility. (Capability unit Пе-3, dryland; 
Не-3, irrigated; Clay Loam range site) 


Lewisville silty clay, 3 to 5 percent slopes (LvC).—This soil is not extensive. It occurs 
in the same areas as other Lewisville soils, generally as long, narrow slopes along creeks 
and along the more deeply entrenched major field drainageways, but also as short, steeper 
slopes between terrace benches. The areas range from 8 to 80 acres in size. Included in the 
areas mapped are patches of Lewisville silty clay, 1 to 3 percent slopes, of Venus clay loam, 
3 to 5 percent slopes, and of Karnes clay loam, 3 to 5 percent slopes, eroded. 
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The surface layer is light grayish brown and is about 15 inches thick. The subsurface layer, 
about 14 inches thick, is silty clay. The soil becomes more loamy with increasing depth. 

Like all Lewisville soils, this soil is easily tilled and can be worked into a good seedbed. 
Except for areas not easily reached, most of it is cultivated. A few gullies, 14 to 20 inches 
wide and 30 to 40 inches deep, have formed where water has concentrated on 
unprotected fields. The surface layer in these areas is thinner, and some rills have 
formed. Terracing, contour tillage, and other conservation measures are needed to help 
control erosion. (Capability unit Ше-5, dryland; Ше-5, irrigated; Clay Loam range site) 


Orelia Series 


The Orelia series consists of deep, dark-colored, nearly level to gently sloping soils on the 
uplands. These soils occur in the eastern, southeastern, and southwestern parts of the county. 

The surface layer is dark-gray, noncalcareous clay loam or sandy clay loam and is about 
12 inches thick. This layer has moderate, fine, blocky structure and is firm when moist. 

The subsoil, about 26 inches thick, is dark-gray, weakly calcareous sandy clay. It has 
dense, blocky structure, is very firm when moist, and is very slowly permeable. 

The underlying material is gray, calcareous clay and has a few, faint, brownish-yellow 
mottles. It is massive and very firm when moist. There are some concretions of lime and 
crystals of gypsum. 

The surface layer ranges from 7 to 17 inches in thickness, and from very dark gray to 
gray in color. It is sandy clay loam or clay loam in texture and has weak, granular to 
blocky structure. A crust is likely to form on the surface. The subsoil ranges from 28 to 48 
inches in thickness, from sandy clay to light clay in texture, and from dark gray to gray in 
color. This layer has fine to coarse, blocky structure. 

Orelia soils are darker colored and more clayey in the surface layer and more 
compacted in the subsoil than Crockett soils. They are less sloping and ordinarily are 
darker colored and less clayey than San Antonio soils. They are less clayey, less limy, 
less deeply developed, and more slowly permeable than Houston Black terrace soils. 

Orelia soils have slow surface drainage and slow internal drainage. Permeability is 
very slow. The capacity to hold water is moderate. Natural fertility is moderately high. The 
hazard of water erosion is slight to moderately severe. Most of the acreage is cultivated, 
but there are still some areas in brushy vegetation. Corn, grain sorghum, small grain, and 
cotton are the main crops. Hay and pasture mixtures consisting of native grass or of 
adapted varieties of perennial grass are well suited. Small scattered acreages in the 
southwestern part of the county are irrigated. 


Orelia clay loam, 0 to 1 percent slopes (OrA). —This soil occurs as small, scattered 
areas in the eastern, southeastern, and southwestern parts of the county. It occupies old 
alluvial flats and is topographically the highest soil in the vicinity. It has weakly convex 
slopes that are ordinarily less than 1 percent but in places are as much as 1.5 percent. 
Included in the areas mapped, and making up about 10 percent of the acreage, are small 
tracts of Crockett fine sandy loam, 0 to 1 percent slopes, and of San Antonio clay loam, 1 
to 3 percent slopes. Also included are some small playas. 

The surface layer is about 12 inches thick. The subsoil, about 26 inches thick, has 
medium to coarse, blocky structure and is very slowly permeable. 

This soil is crusty. Moisture conditions need to be favorable for tillage if a good seedbed is 
to be prepared. If tilled when too wet, the soil puddles and becomes extremely hard and 
massive. It is not susceptible to water erosion. Fertilization, crop rotation, and proper use of 
plant residues help to conserve soil moisture and maintain tilth and productivity. (Capability 
unit 1115-1, dryland; 115-3, irrigated; Hardland range site) 
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Orelia clay loam, 1 to 3 percent slopes (OrB). —This soil occurs in the eastern, 
southeastern, and southwestern parts of the county. It is inextensive but is the more 
extensive of the two Orelia soils mapped in the county. It occupies large, broad, gently 
sloping areas. The slope is weakly convex and is dominantly about 1.5 percent. The 
areas range from 8 to 120 acres in size. Included in the areas mapped are patches of 
San Antonio clay loam, 1 to 3 percent slopes, of Crockett fine sandy loam, 1 to 3 percent 
slopes, and of Orelia clay loam, 0 to 1 percent slopes. 

The surface layer is about 8 inches thick. The subsoil, about 32 inches thick, has 
medium, blocky structure, is weakly calcareous in the lower part, and is very slowly 
permeable. 

Most of the acreage is cultivated. Corn, grain sorghum, and small grain are the main 
crops. This soil has more rapid runoff than Orelia clay loam, 0 to 1 percent slopes, and a 
crust is likely to form on the surface. Consequently, water erosion is a moderate hazard. 
Terracing and other conservation measures are needed. (Capability unit IVe-1, dryland; 
IVs-1, irrigated; Hardland range site) 


Patrick Series 


The Patrick series consists of shallow, dark-colored, nearly level and gently sloping soils. 
These soils occur as terraces along streams that drain the limestone prairies of the county. 

The surface layer is very dark grayish-brown to dark-brown, calcareous clay loam about 12 
inches thick. It has strong, granular structure. This layer is friable and easily worked when moist. 

The subsurface layer is brown, calcareous, granular clay loam. It is about 5 inches thick. 
This layer also is friable when moist. 

The substratum consists of waterworn, lime-coated limestone gravel. A profile of 
Patrick clay loam is shown in figure 12. 


Figure 12.—Profile of Patrick clay loam. 
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The surface layer ranges from 10 to 16 inches in thickness and from dark grayish brown 
to dark brown in color. The layer ordinarily ranges from loam to gravelly clay loam in texture, 
but in places it is silty clay or light clay. The subsurface layer ranges from 5 to 14 inches in 
thickness, from dark brown to brown in color, and from clay loam to loam in texture. The 
depth to the substratum ranges from 10 to 30 inches. The gravel is weakly to strongly 
cemented in the uppermost 6 to 8 inches of this layer, and below that there are alternate 
beds of porous gravel and of sandy sediments. In some places the gravel underlies a 2- to 
3-foot layer of caliche, and in others it is interbedded with caliche. 

Patrick soils are less deeply developed than Lewisville and Karnes soils. They are less 
clayey, less deeply developed, lighter colored, and more permeable than Houston Black 
terrace soils. They are more clayey, less friable, less limy, and less deeply developed 
than Venus and Frio soils. They are less clayey and less deeply developed than Krum 
Soils, which occupy a higher topographic position. 

Patrick soils have slow to rapid surface drainage and medium internal drainage. Because 
of shallowness, they have limited capacity to hold water. Permeability is moderate. Natural 
fertility is moderately high. In the more sloping parts, these soils are susceptible to water 
erosion. Most of the acreage is cultivated. Grain sorghum, small grain, native grass, and 
adapted varieties of introduced grass are the most suitable crops. Yields are low, as 
compared with yields obtained on deeper soils. Unless irrigated, these soils are poorly suited 
to cotton and to other deep-rooted plants. Even if irrigated, they are only moderately 
productive. 


Patrick soils, 0 to 1 percent slopes (PaA).—These soils occur as small, scattered 
acreages, generally within larger acreages of Lewisville, Venus, and Karnes soils. The 
areas range from 15 to 50 acres in size. Included in the areas mapped are small tracts of 
nearly level Lewisville, Venus, and Frio soils. 

The surface layer is about 14 inches thick. Its texture is clay loam, gravelly clay loam, 
loam, silty clay, or light clay. The subsurface layer, about 7 inches thick, is clay loam or light 
clay. This layer is granular, firm to friable when moist, and strongly calcareous. The 
underlying material is a deep bed of gravel, weakly or strongly cemented in the uppermost 
10 inches. In places this material underlies a layer of white caliche, 2 to 3 feet thick. 

Nearly all of the acreage is cultivated, and moderate yields of small grain and other 
dryland crops are obtained. A small acreage is irrigated. In some areas tillage has mixed 
the underlying gravel with material in the surface layer. Runoff is slow, and water erosion 
is not a problem. Fertilization, crop rotation, and proper use of plant residues help to 
conserve moisture and maintain Ши and productivity. (Capability unit 115-2, dryland; 115-2, 
irrigated; Shallow range site) 


Patrick soils, 1 to 3 percent slopes (PaB).—These soils make up the most extensive 
acreage of Patrick soils mapped in the county. They are in the northern part and occur as 
nearly level to gently sloping terraces along streams that drain the limestone prairies. The 
terraces are 3 to 30 feet above the present streambeds. Areas of these soils are mostly 
long and narrow, or from 200 to 1,500 feet in width. Included in the areas mapped are small 
tracts of nearly level to gently sloping Lewisville, Venus, and Karnes soils. 

The surface layer is clay loam, gravelly clay loam, silty clay, or light clay and is about 
12 inches thick. The subsurface layer, about 5 inches thick, is brown clay loam, loam, or 
light clay. This layer has granular structure. It is moderately permeable, firm to friable 
when moist, and calcareous. 

These soils are easily tilled and can be worked into a good seedbed, but they are 
droughty. They are only fairly productive of most dryland crops. Unless protected, they 
are susceptible to water erosion. Fertilization, terracing, contour tillage, and proper use 
of plant residues help to control erosion, conserve moisture, and maintain tilth and 
productivity. (Capability unit Ше-7, dryland; Ше-6, irrigated; Shallow range site) 
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Patrick soils, 3 to 5 percent slopes (PaC).—These soils occupy escarpments 
between first- and second-level terraces, above the flood plains of streams that drain the 
limestone prairies in the northern part of the county. The slopes are moderate and 
convex. These soils have a slightly thinner and lighter colored surface layer than the soil 
described as representative of the series. They are more sloping than other Patrick soils 
mapped in the county and consequently are more susceptible to erosion. The areas are 
scattered and small, from 9 to 100 acres in size, and ordinarily are long and narrow. 
Some areas are only 150 feet wide. Included in the areas mapped are small tracts of 
sloping Lewisville, Karnes, and Venus soils. 

The surface layer is clay loam, gravelly clay loam, or loam and is about 10 inches 
thick. The subsurface layer is clay loam or loam. It has granular structure. This layer is 
moderately permeable, friable when moist, and strongly calcareous. 

Most of the acreage is still in native vegetation or permanent pasture. Part of it is 
cultivated. Small grain and grain sorghum are the main crops. Yields are low. 
(Capability unit IVe-7, dryland; Shallow range site) 


Pits and Quarries (Pt) 


This land type consists of gravel pits, clay pits, and sand pits, limestone quarries, 
chalk quarries, and rock quarries, and city dumps (sanitary land fills). Areas of this land 
type occur throughout the county and range from 3 acres to as much as 100 acres in 
size. Most of the acreage is not suitable for agriculture. Some of the abandoned areas 
could be reclaimed, seeded to grass or other suitable vegetation, and used for limited 
grazing or for wildlife. Some pits or quarries could be converted to ponds and then 
stocked with fish and used as recreational sites. 


San Antonio Series 


The San Antonio series consists of deep, moderately dark colored, nearly level and 
undulating soils on the uplands. These soils occur in the eastern and southern parts of 
the county. 

The surface layer is dark-brown, noncalcareous clay loam and is about 8 inches 
thick. It has weak, subangular blocky structure. This layer can be easily worked if 
moisture conditions are favorable. If it is Шесі excessively, however, a crust tends to 
form on the surface. 

The subsoil is noncalcareous, brown or dark reddish brown, about 20 inches thick 
and more clayey in the upper part than in the lower part. The upper part is clay and has 
moderate, medium, blocky structure. The lower part is reddish-brown or brown light 
clay or heavy sandy clay and has weak, blocky structure. 

The underlying material is light yellowish-brown or pale-brown clay loam 
interbedded with sandstone. It contains large lumps of limy material and weathered 
fragments of sandstone. 

The surface layer ranges from 6 to 15 inches in thickness. It ranges from loam to 
clay loam in texture; the clay content is 18 to 32 percent. The subsoil ranges from 
heavy clay loam to clay, and the clay content is 35 to 50 percent. This layer ranges 
from brown to reddish brown in color and from 17 to 30 inches in thickness. The layer 
of calcium carbonate accumulation is at a depth of 26 to 45 inches. There are a few 
sandstone boulders within the profile. 

San Antonio soils are more clayey in the surface layer than Crockett soils, and they 
have an unmottled subsoil. They are redder than Orelia soils. They are more clayey in 
the surface layer and denser and somewhat more clayey in the subsoil than Webb 
Soils. They are darker colored and less sandy than Hockley soils, which have a mottled, 
more permeable subsoil. 
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San Antonio soils have slow surface drainage and very slow internal drainage. 
Permeability is very slow. The capacity to hold water is good. Natural fertility is 
moderately high. Water erosion is a hazard. About 35 percent of the acreage is still in 
native vegetation. The rest is cultivated. Small grain, grain sorghum, corn, cotton, flax, 
and hay and pasture mixtures are suitable crops. A small acreage is irrigated. 


San Antonio clay loam, 1 to 3 percent slopes (SaB).—This soil occurs as broad, 
gently undulating slopes and is ordinarily at the highest elevation in the immediate vicinity. 
It is in the eastern and southern parts of the county and makes up about three-fourths of 
the acreage of San Antonio soils. For the most part, this soil is surrounded by Webb and 
Crockett soils. The areas range from 15 to 200 acres in size. Included in the areas mapped 
are small tracts of Webb fine sandy loam, 1 to 3 percent slopes, of Crockett fine sandy 
loam, 1 to 3 percent slopes, and of Orelia clay loam, 1 to 3 percent slopes. 

The surface layer is dark brown or dark grayish brown and is 10 inches thick. The 
lower part of this layer is browner than the upper part but, is clay loam in texture. The 
subsoil, about 28 inches thick, is dense, blocky clay and is very slowly permeable. 

This soil is moderately productive of the crops commonly grown in the area, and most 
of the acreage is cultivated. If unprotected, cultivated fields are susceptible to water 
erosion. Along some shallow drains where the slope is stronger, the surface layer has 
been thinned by sheet and rill erosion. Terracing, contour farming, fertilization, and 
proper use of plant residues help to control erosion, conserve moisture, and maintain tilth 
and productivity. (Capability unit Ше-1, dryland; Ше-1, irrigated; Hardland range site) 


San Antonio clay loam, 3 to 5 percent slopes (SaC).—For the most part, this soil 
occurs along small drainage channels and at the head of drainageways. In a few places it 
is on the crests of ridges. It is mainly within larger areas of San Antonio clay loam, 1 to 3 
percent slopes, but differs from that soil in having a thinner and somewhat lighter colored 
surface layer, stronger slopes, and a more serious hazard of erosion. The areas are 
ordinarily long and narrow. They range from 10 to 185 acres in size. The slopes are short 
and fairly smooth. Included in the areas mapped are small tracts of Webb fine sandy 
loam, 3 to 5 percent slopes, of Crockett soils, 2 to 5 percent slopes, eroded, and of other 
San Antonio soils. 

The surface layer is about 6 inches thick. The subsoil is essentially the same as that 
described as representative of the series. 

Erosion is a hazard unless this soil is protected during heavy rains. Terraces, contour 
tillage, and other conservation measures help to reduce or control erosion. (Capability 
unit IVe-2, dryland; Hardland range site) 


San Antonio clay loam, 3 to 5 percent slopes, eroded (SaC2).—This soil occurs as 
slopes at the head of draws and along the main drainage channels. It is within larger areas 
of uneroded San Antonio soils. The surface layer is lighter colored and 2 to 4 inches thinner 
than that of the soil described as representative of the series. Runoff from unprotected 
fields has caused sheet and gully erosion. The gullies are 3 to 4 feet wide, 1.5 to 3 feet 
deep, and 150 to 200 feet apart. Except for shallow rills in places, the areas between 
gullies have been little affected by erosion. Included in the areas mapped are small tracts of 
Webb soils, 3 to 5 percent slopes, eroded, of Crockett soils, 2 to 5 percent slopes, eroded, 
and of other San Antonio soils. 

The surface layer ranges from 0 to 8 inches in thickness and from sandy clay loam 10 
sandy clay in texture. The subsoil, about 20 inches thick, is light clay. It has blocky structure, 
is weakly calcareous, and is very slowly permeable. Most of this soil is in permanent pasture 
or is idle. Only a small acreage is cultivated. The soil is well suited to native grass and to 
adapted varieties of perennial grass. An adequate cover of vegetation, the most important 
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management need, increases the water intake and helps to control erosion and maintain 
fertility. An adequate cover can be established by such practices as brush control, 
fertilization, seeding to native grass or to adapted varieties of introduced grass, and mowing 
or controlled grazing. (Capability unit Vle1, dryland; Hardland range site) 


Stephen Series 


The Stephen series consists of clayey soils that are moderately dark colored, shallow, 
crumbly, and calcareous. These soils developed over chalk. They are gently sloping to 
undulating and occur on the uplands in the northeastern, central, and northwestern parts 
of the county. 

The surface layer is very dark grayish brown and is about 18 inches thick. It has 
moderate, fine, granular structure and is friable when moist and slightly sticky when wet. 
This layer is calcareous. 

The subsurface layer is about 6 inches thick. It consists of platy fragments of 
hardened chalk, several inches in diameter and stained both top and bottom. Dark 
grayish-brown fine earth fills the cracks and crevices between the hardened chalk 
fragments. Plant roots enter this layer. 

The underlying material, or substratum, is white chalk. It consists of a massive, hard 
layer at the top and then alternate soft and hard layers. The top layer is the hardest. A 
profile of Stephen silty clay is shown in figure 13. 

The surface layer ranges from 12 to 22 inches in thickness and from very dark 
grayish brown to dark grayish brown in color. It ranges from light silty clay to heavy clay 
loam in texture; the clay content is 35 to 45 percent. The lime content ranges from 5 to 
40 percent. Chalk fragments make up as much as 15 percent of this layer, by volume. 
The subsurface layer, which is rubble consisting of chalk fragments and fine earth, 
ranges from 2 to 12 inches in thickness. 


Figure 13.— Profile of Stephen silty clay. 
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Stephen soils are associated with Austin, Brackett, and Houston Black soils, and 
with some of the Tarrant soils. АІ of these soils formed over chalky materials. Stephen 
soils are shallower than Austin soils and deeper than Tarrant soils. They are darker 
colored than Brackett soils. They are browner, less clayey, more limy, and less deeply 
developed than Houston Black soils. 

Stephen soils are naturally well drained. The capacity to hold water is low. 
Permeability is moderately slow in both the surface and subsurface layers. Unless 
fractured, the chalk substratum is nearly impervious. Natural fertility is moderate. Water 
erosion is a hazard. For the most part, these soils are not cultivated. They are best 
suited to native grass or adapted varieties of introduced grass. If cultivated, they are 
best suited to a cool-season crop, such as small grain. Many fields that were once 
cultivated are now idle or are in permanent pasture. These soils are not irrigated. 


Stephen silty clay, 1 to 3 percent slopes (ScB).—This soil occurs mainly in the 
northeastern and northwestern parts of the county. Included in the areas mapped are 
patches of Tarrant soils, chalk substratum, undulating, which occurs as low, narrow 
ridges, and of Houston Black soils, which occur as foot slopes. 

Runoff is slow. The hazard of erosion is slight to moderate. There are spots in 
cultivated areas where chalk rubble is on the surface and within the soil and the surface 
layer is lighter colored. The high lime content of the soil tends to tie up some plant 
nutrients, and crops are likely to develop chlorosis, or yellowing of the leaves. Yields 
are low to moderate. Cool-season crops do best. An example is small grain planted for 
winter grazing or native grass, or adapted varieties of perennial grass planted for 
permanent pasture. Terracing, fertilization, contour tillage, and proper use of plant 
residues help to control erosion, conserve moisture, and maintain tilth and fertility. 
(Capability unit Ше-7, dryland: Ше-6, irrigated; Shallow Ridge range site) 


Stephen silty clay, 3 to 5 percent slopes (ScC).—This soil is inextensive but is the 
more extensive of the two Stephen soils mapped in the county. It occurs mainly in the 
northeastern part. In places the slope is as much as 7 percent. Although the areas range 
from 25 to 240 acres in size, they average about 80 acres. This soil is more sloping than 
Stephen silty clay, 1 to 3 percent slopes, and consequently has more rapid runoff, is 
more susceptible to erosion, and in cultivated area, has a thinner surface layer. Rill 
erosion is evident in many areas, and there are a few shallow gullies, widely spaced. 

Most of the acreage either is still in native vegetation or has been cultivated and is now 
idle or used as permanent pasture. Good conservation practices are needed to help 
prevent further erosion. (Capability unit IVe-7, dryland; Shallow Ridge range site) 


Sumter Series 


The Sumter series consists of clayey soils that are very shallow, moderately dark 
colored, and calcareous. These soils are moderately sloping to steep. They occur on the 
uplands in the northeastern, eastern, and central parts of the county. 

The surface layer is grayish-brown gravelly clay and is about 8 inches thick. It has 
moderate, medium, granular structure and is friable when moist. This layer is calcareous. 
The underlying material is pale-yellow, calcareous marl or clay that contains many 

hard and soft limy concretions. 

The surface layer ranges from 5 to 12 inches in thickness. It ranges from dark grayish 
brown to light olive brown in color; the darker colors occur on the more gentle slopes. The 
amount of gravel on the surface and within the soil ranges from less than 2 percent to as 
much as 15 percent of this layer, by volume. The pebbles range from a quarter of an inch 
to 3 inches in diameter. The underlying material may extend to a depth of many feet. It is 
capable of helping to support plant life, and numerous roots extend into this calcareous 
clay or marly clay. 
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Sumter soils are lighter colored and less deeply developed than the slowly permeable 
Houston soils. They are more clayey and lighter colored than the Tarrant soils that 
developed over chalk or chalk rubble. They are less deeply developed, lighter colored, 
and typically more sloping than Stephen soils. They are less deeply developed, lighter 
colored, less clayey, and typically more sloping than Houston Black soils. 

Sumter soils have rapid surface drainage and slow internal drainage. Permeability is slow. 
The capacity to hold water is limited by the rapid runoff and a thin surface layer. Natural 
fertility is low. Water erosion is a hazard. These soils are used mainly as pasture and are 
best suited to native grass or to adapted varieties of perennial grass. A few small areas that 
occur within larger acreages of other soils are cultivated with the rest of the field. These 
cultivated areas are susceptible to erosion and are likely to have thin spots and gullies. 

In this county Sumter soils are mapped with the closely associated, eroded Houston 
soils. The mapping unit, Houston-Sumter clays, 5 to 10 percent slopes, severely eroded, 
is described under the heading "Houston Series." 


Tarrant Series 


The Tarrant series consists of stony soils that are very shallow, dark colored, and 
gently undulating to steep. These soils occur on the limestone prairies in the northern 
third of the county. 

The surface layer is very dark grayish-brown, calcareous clay loam and is about 10 
inches thick. It has moderate, fine, subangular blocky structure. This layer is crumbly and 
friable when moist. Limestone fragments that range from a quarter of an inch to 24 inches in 
diameter cover about 35 percent of the surface, and angular limestone fragments of similar 
size make up an estimated 20 percent of this layer, by volume. 

The subsurface layer, about 8 inches thick, is hard, fractured limestone. The cracks and 
spaces are filled with dark grayish-brown clay loam, which makes up approximately 8 to 10 
percent of this layer, by volume (fig. 14). 
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Figure 14.—Profile of Tarrant stony clay loam. 
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The bedrock is hard limestone. Explosives or air hammers are needed to excavate both 
this material and the fractured limestone in the subsurface layer. 

The surface layer ranges from black to very dark grayish brown in color, and from 5 to 12 
inches in thickness. Limestone fragments that range from a quarter of an inch to 25 inches 
in diameter cover 15 to 50 percent of the surface and make up 10 to 60 percent of the 
surface layer, by volume. Excluding these fragments, the texture of this layer is heavy clay 
loam to clay. The subsurface layer is 8 to 10 inches thick. The fine earth that fills the cracks 
and voids in the fractured limestone makes up 5 to 14 percent of this layer, by volume. 

Tarrant soils are darker colored, more clayey, and less limy than Brackett soils, and they 
developed over harder limestone. They are less deeply developed than the clayey, 
noncalcareous Crawford soils. They are shallower and less red than Bexar soils. 

Tarrant soils have rapid surface drainage and good internal drainage. The capacity to 
hold water is low. Natural fertility is high. Water erosion is a hazard. These soils are 
nonarable and are best suited to pasture or range. They are capable of supporting good 
stands of mid grass and tall grass, including little bluestem, feathery bluestem, sideoats 
grama, plains lovegrass, green sprangletop, Texas cupgrass, indiangrass, hairy 
dropseed, buffalograss, and Texas wintergrass. Woody vegetation consists of live oak, 
shin oak, and Ashe juniper. 


Tarrant association, gently undulating (1 to 5 percent slopes) (TaB).— For the 
most part, this association occurs as nearly level and gently sloping areas of typical 
prairie and plateau topography, in the northern third of the county. The slope is as much 
as 12 percent in places, and these moderately steep slopes are associated with the 
deeper canyons and draws. About 8 percent of the county is in this association. Some 
areas are several hundred acres in size. 

About 70 percent of the acreage consists of Tarrant soils. These soils are dark 
colored, very shallow, calcareous, and clayey. They developed over hard limestone and 
have scattered stones, gravel, channery fragments, cobblestones, and flagstones on the 
surface and within the surface layer. About 12 percent of the acreage consists of 
associated soils that are 10 to 24 inches deep, and about 3 percent of the acreage 
consists of soils that are 24 to 45 inches deep. Also included in the areas mapped are 
small tracts of Crawford and Bexar stony soils, of Krum complex, of Brackett soils, 5 to 12 
percent slopes, and of Valera soils. Valera soils, which were not mapped separately in 
Bexar County, are more deeply developed than Tarrant soils and are almost free of 
stones. They occur on benches or on the flood plains of small streams. 

This association is best suited to native grass and is used mainly as range. Some 
areas have been subdivided for suburban homesites. Water erosion and lack of soil 
moisture are the main limitations. Brush control, fencing, water development, range 
seeding, and controlled grazing are needed to establish an adequate cover of vegetation. 
(Capability unit 152, dryland; Rocky Upland range site) 


Tarrant association, rolling (5 to 15 percent slopes) (TaC).—This association occurs in 
the northern third of the county. The slopes are complex, strongly convex or rounded, and 
fairly smooth. The gradient is as much as 20 percent in places but is typically about 10 
percent. There are many draws and a few deep canyons. This association has fewer pockets 
of deeper soils than Tarrant association, gently undulating, and is typically more stony. About 
5 percent of the county is in this association. 

Tarrant soils make up about 90 percent of this association. These soils are dark 
colored, very shallow, clayey, and weakly calcareous. They developed over hard 
limestone and have scattered stones, gravel, channery fragments, cobblestones, and 
flagstones on the surface and within the surface layer. Included in the areas mapped are 
small tracts of Tarrant association, gently undulating, or Krum complex, and of Crawford 
and Bexar stony soils. 
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This association is best suited to native grass and is used mainly as range. Water 
erosion and lack of soil moisture are the main limitations. Brush control, fencing, water 
development, range seeding, and controlled grazing are needed to establish an adequate 
cover of vegetation. (Capability unit VIs—3, dryland; Low Stony Hill range site) 


Tarrant association, hilly (15 to 30 percent slopes) (TaD).—For the most part, this 
association occurs as ridgetops and hilly to steep slopes in the northern third of the county. 
In some small areas outcrops of hard limestone form steep escarpments, and there are 
also draws and deep canyons. Included in the areas mapped are small tracts of Tarrant 
association, rolling, of Brackett soils, 12 to 30 percent slopes, and of Krum complex. 

This association consists mostly of Tarrant soils. Outcrops of bedrock make up about 
15 to 20 percent of the association. 

The Tarrant soils in this association are moderately productive of native grass and are 
used mainly as range. Runoff is rapid because of the steep slopes and exposed bedrock. 
Conservation measures, such as proper range use, deferred grazing, brush control, 
fencing, water development, and reseeding are needed to help prevent water erosion. 
(Capability unit Vis-3, dryland; Steep Rocky range site) 


Tarrant soils, chalk substratum, undulating (1 to 8 percent slopes) (Tb).—These 
soils occur as nearly level and gently sloping areas on broad ridgetops and as the 
surrounding, more strongly sloping, convex side slopes. Runoff is medium or rapid, 
depending on the gradient. These soils are mainly in the northeastern, north-central, and 
west-central parts of the county. Included in the areas mapped are patches of Austin silty 
clay, 3 to 5 percent slopes, and of Stephen silty clay, 1 to 5 percent slopes. 

Unlike the other Tarrant soils, which are underlain by hard limestone, these soils have 

a substratum of white chalk. This substratum consists of a hard, massive layer at the top 
and below that, alternate soft and hard layers. The top layer is the hardest. 

These soils are very shallow and droughty. Agriculturally they are unimportant. They 
are used mainly as pasture or for suburban housing developments. Water erosion is a 
hazard. Maintaining an adequate cover of native grass is the most important 
management problem. Brush control, fencing, water development, range seeding, and 
controlled grazing are a few of the measures needed to help control runoff and erosion. 
(Capability unit Vis-2, dryland; Rocky Upland range site) 


Trinity Series 


The Trinity series consists of alluvial soils that are deep, dark colored, and nearly level. 
These soils are on the bottom land in the eastern and southwestern parts of the county. 

The surface layer is dark-gray, calcareous clay and is about 50 inches thick. It has 
medium, subangular blocky structure and is firm when moist. 

The subsurface layer is gray, calcareous clay and is about 15 inches thick. This layer 
has weak, subangular blocky structure. 

The underlying material is recent clayey alluvium washed from the clayey, upland 
soils. A profile of Trinity clay is shown in figure 15. 

The surface layer ranges from black to grayish brown in color and from 40 to 70 inches in 
thickness. It is generally clay in texture. The subsurface layer ranges from 4 to 20 inches in 
thickness and from gray to light grayish brown in color. The depth to strata of water-worn 
gravel ranges from 4 to 12 feet. 

Trinity soils are more clayey, more slowly permeable, and more calcareous than Gowen 
soils. They are less sandy, less permeable, and more calcareous than Zavala soils. They 
occupy lower terraces than Houston Black terrace soils, and they are flooded occasionally. 
They vary less in texture, are less stratified, and are flooded less frequently than Trinity and 
Frio soils, frequently flooded, which are subject to deposition and scouring. 
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Figure 15.—Profile of Trinity clay. 


Trinity soils have slow surface drainage and slow internal drainage. Permeability is 
slow. The capacity to hold water is good. Natural fertility is high. Occasional flooding is a 
hazard. For the most part, these soils are cultivated. Corn is the main crop. Also suitable 
are dryland crops grown in the county and hay and pasture mixtures. 


Trinity clay (0to 1 percent slopes) (Tc).—This soil occurs as small, scattered 
areas on narrow, low-lying terraces just above the flood plains of Salatrillo, Martinez, and 
Rosillo Creeks. It is mainly in the eastern and southwestern parts of the county. The 
areas are 200 to 1,000 feet wide and 15 to 180 acres in size. Included in the areas 
mapped are small tracts of Houston Black clay, terrace, 0% 1 percent slopes, of Trinity 
and Frio soils, frequently flooded, and of Trinity clay on slopes of more than 1 percent. 

The surface layer is dark-gray clay. It is calcareous, about 50 inches thick, and slowly 
permeable. The subsoil is slowly permeable clay. It varies in thickness. Strata of gravel 
occur intermittently at a depth of 4 to 12 feet. 

This soil is fertile. It is not subject to water erosion but is flooded occasionally. Corn, 
grain sorghum, cotton, and small grain are the main crops. Corn and grain sorghum may 
be washed out or lodged if flooding occurs late in spring. Water management is 
essential. (Capability unit Им-2, dryland; Bottomland range site) 


Trinity and Frio soils, frequently flooded (0 to 1 percent slopes) (Tf).— These 
soils occur as narrow, long, and irregularly shaped areas on the flood plains of small 
streams and the larger field drainageways. They are mostly in the northern and central 
parts of the county. These soils are flooded at least once a year, generally after a heavy 
rain. Some areas are subject to a thin deposition of sediments, and others to scouring or 
shifting. Channels in these areas are poorly defined and of small capacity 16). 
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Figure 16.—Area of Trinity and Frio soils, frequently flooded. 


Of the areas of this unit, about 60 percent consist entirely of Trinity soils. These soils 
are 3 to 5 feet deep. The surface layer ranges from clay loam to gravelly clay in texture. 
Ordinarily, the subsurface layer is clay, but in places it contains thin loamy strata. About 
20 percent of the areas consist of Frio soils. These soils are 3 to 4 feet deep and are 
somewhat more clayey and darker colored than the Frio clay loams that occur on the 
flood plains of the larger streams and rivers. The other 20 percent of the areas consist of 
both Trinity and Frio soils. 

Most of the acreage is in native vegetation and is used as pasture. A few areas are 
cultivated. Small grain, vegetables, and hay are the main crops. These soils support a 
heavy cover of vegetation, which generally consists of elm, hackberry, oak, huisache, 
mesquite, and other thorny shrubs, and of Texas wintergrass, johnsongrass, buffalograss, 
bermudagrass, and annual weeds. (Trinity soils: capability unit Vw-1, dryland; Bottomland 
range site. Frio soils: capability unit Vw-1, dryland; Loamy Bottomland range site) 


Venus Series 


The Venus series consists of nearly level and gently sloping soils that are deep, 
moderately dark colored, and limy. These soils developed in loamy earths. They occur on 
terraces or alluvial fans along the main rivers and streams of the county. 

The surface layer is dark grayish-brown, moderately alkaline loam or day loam and is 
about 14 inches thick. It has weak, granular structure in the plow layer and stronger 
granular structure below the plow layer. There are a few worm casts and numerous fine 
pores. This layer is easily worked. 

The subsurface layer is brown, limy loam or clay loam and is about 16 inches thick. It 
has moderate, very fine and fine, subangular blocky structure and fine, granular 
structure and is firm but crumbly when moist. 

The underlying material is light yellowish-brown or very pale brown loam, sandy clay 
loam, or clay loam. This material may be many feet thick. Roots readily enter this layer 

[ғо 17), 17). 


The surface layer ranges from loam to clay loam in texture, from dark brown to 
grayish brown in color, and from 7 to 20 inches in thickness. A very thin, light-colored 
crust tends to form on the surface. The subsurface layer ranges from loam to sandy clay 
loam or clay 
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Figure 17.—Profile of Venus clay loam. This soil is approximately 20 feet deep. 


loam in texture. Limy concretions or lumps of limy material make up about 10 percent of 
this layer, by volume. The underlying material consists of deep beds of loamy earths that 
range from loam to sandy clay loam or clay loam in texture. There are a few beds of 
gravel below a depth of 36 inches. 

Venus soils are grayer, less clayey, and more permeable than Lewisville soils. They 
are more clayey, less limy, and less sloping than Karnes soils. They have more lime, 
accumulations than the Frio soils that occur on the flood plains, but they are not stratified. 
Venus soils are lighter colored, less clayey, and more permeable than the terrace phases 
of Houston Black clay. They are more deeply developed than Patrick soils, which have 
beds of gravel within 3 feet of the surface. 

Venus soils are well drained. Internal drainage is medium. Permeability is moderate. 
The capacity to hold water is good. Natural fertility is moderately high. Water erosion is a 
hazard. Most of the acreage is cultivated. Small grain, corn, grain sorghum, and hay are 
the main crops. Some areas are irrigated, and truck crops, such as carrots, potatoes, 
Sweet corn, and cabbage are grown. 


Venus loam, 0 to 1 percent slopes (VaA).—This soil occurs mainly on low terraces 
along the larger rivers and streams of the county. It also occurs as narrow bands where 
old watercourses once cut through large, smooth areas of Lewisville silty clay. The areas 
range from 8 to 130 acres in size. Included in the areas mapped are small tracts of 
Lewisville silty clay, and of Patrick soils, 0 to 1 percent slopes. 

The surface layer is about 14 inches thick. The subsurface layer about 16 inches thick 
is loam but contains more clay than the surface layer. It is firm but crumbly when moist 
and contains much lime. 
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Most of the acreage is cultivated. Small grain, grain sorghum, and corn are the main 
crops. Some areas are irrigated, and truck crops are grown. The soil is easily tilled and 
сап be worked into a good seedbed, but if it is plowed and cultivated to the same depth 
each time, a plowpan forms. Both surface drainage and internal drainage are good. The 
hazard of water erosion is only slight. Fertilization, crop rotation, and proper use of plant 
residues help to conserve moisture and maintain tilth and productivity. (Capability unit 

Нс-2, dryland; 1-2, irrigated; Clay Loam range site) 


Venus loam, 1 to 3 percent slopes (VaB).—This soil occupies small, narrow 
terraces that are parallel to and slope toward the major watercourses. It occurs in the 
same areas as Venus loam, 0 to 1 percent slopes. The slopes are weakly convex, and in 
some small areas the gradient is as much as 5 percent. The areas range from 6 to 125 
acres in size. Included in the areas mapped are small tracts of Lewisville silty clay, 1 to 3 
percent slopes, and of Patrick soils, 1 to 3 percent slopes. 

The surface layer is brown and is about 12 inches thick. The subsurface layer, about 15 
inches thick, is pale-brown loam or heavy loam. It is firm but crumbly when moist. 

This soil is moderately productive of most dryland crops. It is easily tilled and can be 
worked into a good seedbed. Unprotected fields are subject to water erosion. The effects 
of rill and sheet erosion are noticeable at the head of drains, and in most areas part of the 
surface layer has been removed. Fertilization, terracing, contour tillage, and proper use of 
plant residues help to control rill and sheet erosion and prevent the formation of gullies. 
(Capability unit Пе-3, dryland; Пе-3, irrigated; Clay Loam range site) 


Venus clay loam, 0 to 1 percent slopes (VcA).—This soil occurs as smooth terraces 
20 to 40 feet, above the flood plains of the San Antonio and Medina Rivers and their main 
tributaries. It is in the southern and southwestern parts of the county. Included in the 
areas mapped are a few small tracts of Lewisville silty clay, O to 1 percent slopes, of 
Patrick soils, O to 1 percent slopes, and of Frio clay loam. 

This soil is limy and contains many snail shells, worm casts, and fine pores. The 
surface layer is about 16 inches thick. The subsurface layer, about 20 inches thick, is clay 
loam in texture but is less clayey than the surface layer. 

This is a productive soil that is easily worked. Nearly all of it is cultivated. Corn, grain 
sorghum, small grain, sudangrass, and cotton are the main crops. Truck crops are grown under 
irrigation. Runoff is medium or slow. Crusting and lack of soil moisture are the main limitations. 
Establishing a balance between fertility and moisture is also a problem. Fertilization, crop 
rotation, and proper use of plant residues are needed to conserve moisture and maintain tilth 
and fertility. (Capability unit Ilc-2, dryland; 1-2, irrigated; Clay Loam range site) 


Venus clay loam, 1 to 3 percent slopes (VcB).—This soil occurs as gentle slopes, 
either between the terraces and the upland soils or between the terraces and the flood 
plains. It has a thinner surface layer, stronger slopes, and more rapid runoff than Venus 
clay loam, 0 to 1 percent slopes. Included in the areas mapped are small tracts of Patrick 
soils, 1 to 3 percent slopes, of Venus clay loam, 0 to 1 percent slopes, and of Lewisville 
silty clay, 1 to 3 percent slopes. 

The surface layer is about 14 inches thick. The subsurface layer, about 20 inches 
thick, is clay loam in texture but is less clayey than the surface layer. 

This is a fairly productive soil. Most of it is cultivated, and part of it is irrigated. Small 
grain, sudangrass, grain sorghum, corn, and cotton are well suited, and track crops can 
be grown under irrigation. A crust readily forms on the surface. The hazard of sheet and 
gully erosion is moderate. Terracing, fertilization, contour tillage, and proper use of plant 
residues are needed to help control runoff and erosion, conserve moisture, and maintain 
tilth and fertility. (Capability unit Пе-3, dryland; lle-3, irrigated; Clay Loam range site) 
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Venus clay loam, 3 to 5 percent slopes (VcC).—This soil is inextensive. It occurs either 
as side slopes along creeks and along the more deeply entrenched field drainageways, or 
as short, steeper slopes between terrace benches. It is in the same areas as other Venus 
clay loams but is lighter colored and more loamy and friable in the surface layer than those 
Soils. Included in the areas mapped are patches of Karnes loam, 3 to 5 percent slopes, of 
Patrick soils, 3 to 5 percent slopes, and of Lewisville silty clay, 1 to 3 percent slopes. 

The surface layer is grayish brown and is about 14 inches thick. The subsurface layer 
is very pale brown, limy light clay loam and is about 18 inches thick. This layer is firm but 
crumbly when moist. 

This soil is easily tilled and can be worked into a good seedbed. It is susceptible to 
water erosion. Terracing, contour tillage, and other conservation practices are needed to 
help protect the soil from erosion and to maintain tilth and fertility. (Capability unit Ше-5, 
dryland; Ше-5 irrigated; Clay Loam range site) 


Webb Series 


The Webb series consists of sandy loams that are moderately deep, moderately dark 
colored, and nearly level to gently sloping. These soils are in the southern third of the county. 

The surface layer is reddish brown, noncalcareous, and about 12 inches thick. It has weak, 
fine, granular structure and is friable when moist and hard when dry. This layer is easily worked. 

The subsoil, about 16 inches thick, is reddish-brown sandy clay. It has moderate, 
medium, blocky structure, is firm or very firm when moist, and is hard to extremely hard 
when dry. This layer is ordinarily noncalcareous, but locally there are a few lime 
concretions in the lower part. 

The underlying material consists of yellowish-red to yellow sandy clay interbedded 
with weakly consolidated sandstone. 

The surface layer is generally fine sandy loam in texture, and it ranges from 5 to 18 
inches in thickness and from dark brown to reddish brown in color. In places there is a 4- 
to 6-inch transitional layer between the surface layer and the subsoil. The subsoil ranges 
from 14 to 32 inches in thickness, from red to dark reddish brown in color, and from 
sandy clay to clay in texture. The layer of lime accumulation in the underlying material 
ranges from weak to prominent. 

Webb soils have a more clayey subsoil than Duval soils, which developed over similar 
parent material. They are less clayey, less dense, and lighter colored in the surface layer 
than San Antonio soils. They are lighter colored throughout the profile than Crockett soils, 
which have a clayey, mottled subsoil. They are darker colored, less sandy, and thinner in 
the surface layer than Hockley soils, which have a mottled, more permeable subsoil. 

Webb soils are naturally well drained. Internal drainage is slow but is adequate for 
crops. Permeability is slow. The capacity to hold water is only fair in the surface layer but is 
good in the subsoil. Natural fertility is moderate. Water erosion is a hazard. For the most 
part, these soils are cultivated. Small grain, grain sorghum, corn, and hay and pasture 
mixtures are the main crops. Some areas are irrigated and are used for truck crops. 


Webb fine sandy loam, 1 to 3 percent slopes (WbB)—This soil occurs as broad, 
gently sloping areas on the uplands in the southern third of the county. The slopes are 
generally convex but are concave in a few places at the head of streams. The areas are 
oval or irregularly oblong in shape and range from 15 to 160 acres in size. Included in the 
areas mapped are patches of Webb fine sandy loam that have slopes of less than 1 
percent, of San Antonio clay loam, 1 to 3 percent slopes, of Crockett fine sandy loam, 1 
to 3 percent slopes, and of Hockley loamy fine sand, 0 to 3 percent slopes. 

The surface layer is reddish or dark brown and is about 12 inches thick. The subsoil is 
reddish-brown, blocky sandy clay and is about 16 inches thick. It is slowly permeable. In 
most places this layer is noncalcareous, but locally it contains a few line concretions. 
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This soil is moderately productive of most dryland crops, and much of it is cultivated. It is 
easily tilled and can be worked into a good seedbed if moisture conditions are favorable. If it 
is tilled when too wet, it clods and crusts. Runoff is medium to slow. Water erosion is the 
main limitation. Fertilization, terracing, contour tillage, and proper use of plant residues are 
needed to help control erosion, conserve moisture, and maintain tilth and productivity. 
(Capability unit Пе-1, dryland; Пе-1, irrigated; Tight Sandy Loam range site) 


Webb fine sandy loam, 3 to 5 percent slopes (WbC).—This soil occurs as side slopes 
along drainageways throughout the southern third of the county. It has smooth, convex or 
wavy slopes, and in places the gradient is as much as 7 percent. This soil has a thinner 
surface layer, stronger slopes, and slightly more rapid runoff than Webb fine sandy loam, 1 
to 3 percent slopes; it also has more inclusions of San Antonio and Hockley soils. The areas 
are long and moderately wide and range from 15 to 137 acres in size. Included in the areas 
mapped are patches of San Antonio clay loam, 3 to 5 percent slopes, of Hockley loamy fine 
sand, 3 to 5 percent slopes, and of Crockett soils, 2 to 5 percent slopes, eroded. 

The surface layer is about 8 inches thick. The subsoil, about 18 inches thick, is sandy clay. It 
has blocky structure and is firm when moist. This layer is noncalcareous and is slowly permeable. 
A large acreage of this soil is cultivated and is planted to the dryland crops commonly grown 

in the area. Terracing, contour tillage, and other conservation practices are needed to help 
control erosion. (Capability unit Ше-4, dryland; Ше-3, irrigated; Tight Sandy Loam range site) 


Webb soils, 3 to 5 percent slopes, eroded (WeC2).—These soils occur as side 
slopes along the major field drainageways and streams and to a small extent, at the head 
of streams. They are mainly in the southeastern parts of the county and within larger 
areas of uneroded Webb soils. In places the slope is as much as 8 percent. Rills and 
gullies have formed. The surface layer is thinner than that of Webb fine sandy loam, 3 to 
5 percent slopes, and is ordinarily redder because it has been mixed with the subsoil 
during tillage. The areas are narrow and some are several hundred feet long. Included in 
the areas mapped are patches of San Antonio clay loam, 3 to 5 percent slopes, eroded, 
of Crockett soils, 2 to 5 percent slopes, eroded, and of Hockley loamy fine sand, 3 to 5 
percent slopes, eroded. 

The surface layer ranges from 0 to 10 inches in thickness, depending on the type and 
severity of erosion. The thicker parts occur between the rills and gullies. This layer ranges 
from fine sandy loam to sandy clay loam in texture. The sandy clay loams occur in the 
gullied or eroded spots and make up an estimated 20 to 25 percent of the acreage. The 
subsoil is essentially the same as that described as representative of the series. 

For the most part, these soils are now idle or in tame pasture. They are not productive of 
cultivated crops, because of the effects of erosion. A terrace system and other conservation 
measures, such as contour tillage, fertilization, and proper use of plant residues help to 
control erosion. (Capability unit IVe-4, dryland; Tight Sandy Loam range site) 


Webb soils, 3 to 5 percent slopes, severely eroded (WeC3).—These soils occur as 
small, widely scattered areas within larger areas of Webb fine sandy loam. They occur as 
areas about 5 acres in size on small, narrow ridgetops or as narrow slopes, as much as 15 
acres in size, where water has washed away most of the unprotected soil. Runoff is more 
rapid than on other Webb soils. Sheet and gully erosion have removed most of the surface 
layer and in places part of the subsoil. The parent material, which is exposed in places, is 
noticeable because of the predominance of a material locally called iron rock and by the 
whitish color of the concretions of calcium carbonate. In small areas between gullies, the 
surface layer has been only slightly affected by erosion and is about 4 to 8 inches thick. 

These soils ordinarily are not cultivated. Small spots that are within larger areas of 
uneroded soils and are cultivated with the surrounding soils generally can be distinguished 
in the field by the scantiness of the stand of crops. Diversion terraces on the slopes would 
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stabilize the gullies, and the areas could then be reseeded to grass. Applications of 
nitrogen and phosphorus would encourage the growth of the grass. Until the grass is 
established, only light grazing or none should be permitted. (Capability unit Vle-1, dryland; 
Tight Sandy Loam range site) 


Willacy Series 


The Willacy series consists of deep, dark-colored, nearly level soils. These soils are 
on old alluvial outwash plains or terraces in the south-central part of the county. 

The surface layer is very dark grayish brown, noncalcareous, and about 15 inches 
thick. It has weak, granular structure in the plow layer and weak, subangular blocky 
structure below the plow layer. This layer is easily worked. 

The subsoil is about 40 inches thick. It contains more clay and is more compact than 
the surface layer. The upper part is dark-brown sandy clay loam. It is mostly 
noncalcareous but may contain a few concretions of calcium carbonate. The lower part, a 
yellowish-brown sandy clay loam, is calcareous. This layer has moderate to weak, fine, 
subangular blocky structure and is friable to firm when moist. The underlying material is 
very pale brown loam. This material is strongly calcareous and is estimated to be 20 to 
25 percent hard concretions of calcium carbonate. 

The surface layer ranges from 12 to 20 inches in thickness, from very dark grayish 
brown to dark brown in color, and from loam to sandy clay loam in texture. The subsoil 
ranges from 25 to 44 inches in thickness and from loam to sandy clay loam in texture. 
The sloping soils have a thinner subsoil and loamier parent material. The color in both 
the subsoil and parent material ranges from dark grayish brown to yellowish brown. 
Depth to the accumulation of calcium carbonate ranges from 35 to 56 inches. 

Willacy soils are darker colored, less friable, and less permeable than the strongly 
calcareous Frio soils. They are typically less clayey than Lewisville soils and are 
noncalcareous. They are lighter colored, less clayey, less deeply developed, and more 
permeable than the terrace phases of Houston Black soils. They are less loamy, less 
permeable, and less friable than the strongly calcareous Karnes soils. 

Willacy soils have slow or medium surface drainage and slow internal drainage. 
Permeability is moderate. The capacity to hold water is good. Natural fertility is high. 
Water erosion is no problem on the nearly level soils but is a moderate hazard on the 
gently sloping soils. For the most part, these soils are cultivated. Corn and grain 
sorghum are the main crops. Also suitable are small grain, cotton, and other dryland 
crops commonly grown іп the area. A large acreage is in tame pasture. A small acreage 
is irrigated. 


Willacy loam, 0 to 1 percent slopes (WmA).—This soil occurs mainly in the south-central 
part of the county. The areas are long and broad and range from 40 to 280 acres in size. 
Included areas of an unclassified soil make up as much as 15 percent of the total acreage. 

The surface layer of the Willacy soil is very dark grayish brown, about 15 inches thick, 
and noncalcareous. The subsoil is dark brown to yellowish brown and is about 10 inches 
thick. The upper part contains a few lime concretions, but the lower part is estimated to be 3 
to 5 percent concretions of calcium carbonate. This layer is friable to firm when moist. The 
included unclassified soil is sandy clay loam or fine sandy loam in texture and is 
noncalcareous. The surface layer is very dark grayish brown and about 9 inches thick. It has 
weak, fine, granular structure. The subsoil is dark reddish-brown to dark reddish-gray clay. It 
has moderate, medium, blocky structure. This layer is mostly noncalcareous. The parent 
material is pale-brown sandy clay and contains many concretions of calcium carbonate. 

This soil is highly productive of the dryland crop commonly grown in the area. It is 
easily tilled and can be worked into a good seedbed. If it is plowed and cultivated to the 
same depth each time, a plowplan readily forms. Water erosion is not a hazard. 
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Fertilization, contour tillage, and proper use of plant residues will help to increase water 
intake and maintain fertility and tilth. (Capability unit Ис-1, dryland; 1-1, irrigated; Clay 
Loam range site) 


Willacy loam, 1 to 3 percent slopes (WmB).—This soil generally occurs as slopes 
between the nearly level Willacy loams and the lower lying Frio and Karnes soils. It is 
associated with other Willacy soils in the county. Besides being more sloping than 
Willacy loam, 0 to 1 percent slopes, this soil contains a smaller acreage of the 
unclassified soil previously described. The areas are generally long and moderately 
narrow and range from 20 to 160 acres in size. Included in the areas mapped are small 
tracts of Venus clay loam, 1 to 3 percent slopes, of Karnes loam, 1 to 3 percent slopes, 
of Lewisville silty clay, 1 to 3 percent slopes, and of an unclassified soil. 

The surface layer is 14 inches thick and is noncalcareous. The subsoil is about 30 
inches thick. The upper part is dark-brown sandy clay loam and has fine, subangular blocky 
structure. The lower part is yellowish-brown sandy clay loam. It has moderate, fine and very 
fine, subangular blocky structure and is firm but crumbly when moist. Fine concretions of 
calcium carbonate make up 3 to 5 percent of the lower part of the subsoil, by volume. 

This is a moderately productive soil that is easily tilled and can be worked into a good 
seedbed. Water erosion is a hazard in unprotected fields. Terracing, contour farming, and 
proper use of plant residues help to prevent the formation of gullies. (Capability unit Пе-2, 
dryland; Пе-2, irrigated; Clay Loam range site) 


Zavala Series 


The Zavala series consists of deep, moderately dark colored, nearly level alluvial soils. 
These soils are in the southern third of the county. 

The surface layer is grayish-brown, noncalcareous fine sandy loam and is about 16 inches 
thick. It has granular structure and is very friable when moist. This layer is easily worked. 

The subsurface layer is gray to grayish brown fine sandy loam and is about 8 inches thick. It 
has granular structure and is very friable when moist. This layer is also noncalcareous. 

The underlying material is noncalcareous loamy alluvium, in places stratified with sandy 
clay, clay loam, and loamy fine sand. This layer is many feet thick. 

The surface layer ranges from dark grayish brown to brown in color, from 14 to 25 
inches in thickness, and from loam through fine sandy loam to loamy line sand in texture. 
The subsurface layer ranges from grayish brown to gray in color, from 7 to 20 inches in 
thickness, and from fine sandy loam to loamy fine sand in texture. The underlying material 
is mostly recent loamy alluvium washed from the closely associated Webb, Duval, Hockley, 
Crockett, San Antonio, and Eufaula soils. It is noncalcareous and in places is stratified with 
layers of loam, clay loam, or light sandy clay. 

Zavala soils are less clayey, lighter colored, and more permeable than Gowen soils, and 
they are lighter colored, less clayey, and less deeply developed than the limy Trinity soils. 

Zavala soils have medium surface drainage and medium internal drainage. Permeability 
is moderate. The capacity to hold water is only fair. Natural fertility is moderate. Water 
erosion is only a slight problem. For the most part, Zavala soils are cultivated. They are well 
suited to peanuts, watermelons, and other dryland crops of the area. Native grass and 
adapted varieties of perennial grass can be grown also. Yields are moderate. 


Zavala fine sandy loam (0 to 1 percent slopes) (Za). — This soil occurs as long, 
narrow areas on the high bottoms, or terraces, that border Calaveras Creek, Hondo Creek, 
Chupaderas Creek, and Elm Creek in the southern part of the county. It is 8 to 20 feet 
above the flood plains of the streams. This soil is seldom flooded, but during heavy rains it 
receives runoff from upland soils. Included in the areas mapped are a few small tracts of 
Crockett fine sandy loam. This Crockett soil has a thicker surface layer than is typical 
because it receives sediments washed from higher lying loamy and sandy loam soils. 
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This is a moderately to highly productive soil that is well suited to peanuts, 
watermelons, other dryland crops, hay and pasture mixtures, and pecan orchards. This 
Soil should be cultivated when moisture conditions are favorable, because when moist it 
is susceptible to compaction, which reduces water intake and lowers production. 
Fertilization and the proper use of plant residues increase water intake and help to 
conserve moisture and maintain tilth and productivity. (Capability unit Им-1, dryland; 
Ilw-1, irrigated; Loamy Bottomland range site) 


Zavala and Gowen soils, frequently flooded (0 to 1 percent slopes) (Zg).— 
These soils are in the southern part of the county where sandy and loamy soils are 
predominant. They occur as long, narrow, and irregularly shaped areas on the flood 
plains of small creeks and large field drainageways, the channels of which have been 
filled, or partially filled, with sediments or erosional debris. These soils are flooded after 
each heavy rain and at least once a year. After each overflow, a very thin deposit is left 
on the surface or a thin layer is scoured off. This deposition and reworking of the soils 
results in an uneven surface. 

About 65 percent of this unit consists entirely of Zavala soils, which are 
noncalcareous, are 4 to 6 feet deep, and range from fine sandy loam to loamy fine sand 
in texture. Their surface layer is generally darker colored than that of Zavala fine sandy 
loam, which occurs on low terraces. The subsurface layers are structureless and are 
generally stratified with sandy clay loam or loamy fine sand. 

About 25 percent of the areas consist of Gowen soils. These soils are noncalcareous, 
are 3 to 5 feet deep, and range from clay loam to sandy clay loam in texture. The 
subsurface layer ranges from loam to clay loam and in places is stratified with fine sandy 
loam or loamy fine sand. The rest of the areas consist of both Zavala and Gowen soils. 

These soils support a heavy cover of vegetation that ordinarily consists of cottonwood 
and willow trees and an understory of johnsongrass, bermudagrass, and annual weeds. 
Nearly all the acreage is in native vegetation and is used mainly as brushy pasture. 
Good pastures of common bermudagrass or Coastal bermudagrass can be established. 
Small areas are cultivated. (Zavala soils: capability unit Vw-2, dryland; Loamy 
Bottomland range site. Gowen soils: capability unit Vw-2, dryland; Bottomland range 
site) 
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Use and Management of Soils 


This section describes the major uses of the soils and the limitations and management 
needs of the soils for each of these uses. The capability groupings used by the Soil 
Conservation Service are explained, and the soils of the county are grouped according to 
their suitability for crops. Also, predicted yields of the major crops are listed. Next the soils 
are grouped according to the kinds and amounts of forage they can produce if used as 
range. Then the relative suitability of soils for highways and other engineering structures are 
discussed. Next is information about urban uses of soils, which is of interest to builders, 
homeowners, and city planners, and then a discussion of recreation facilities. 


Management of Cultivated Soils 


Control of erosion, conservation of moisture, and maintenance of fertility are the main 
objectives of the management practices that are described briefly in the following 
paragraphs. Erosion is one of the chief hazards in Bexar County. In more than three- 
fourths of the county, the slope is more than 1 percent. Consequently, all of the soils 
except the coarse-textured ones are subject to accelerated water erosion if cultivated. 
The sandy soils are subject to wind erosion. 

The type and intensity of management needed vary according to the kind of soil and 
the type of farm. Local representatives of the Soil Conservation Service, the Extension 
Service, and the Texas Agricultural Experiment Station are available to help determine 
management needs and plan the application of practices on specific farms and ranches. 


Control of Water Erosion 


Whenever the soil is laid bare by cultivation, it is subject to erosion caused by rainfall 
and runoff. The degree of erosion depends on the force with which raindrops stir up the 
soil and on the amount and speed of runoff. These depend, in turn, on the vegetation, 
the texture and structure of the soil, and the length and steepness of slopes (6). 

To control water erosion, it is necessary to reduce runoff and increase water intake. 
Contour farming, terracing, proper use of crop residues, and establishing grassed 
waterways help to accomplish these objectives. 

Contour farming.—Contour farming consists of plowing, planting, .and tilling across 
the slope, at a constant elevation. The objective is to hold water where it falls and thus 
to help control erosion and conserve soil moisture. All terraced fields should be farmed 
on the contour. Nearly level fields do not need to be terraced, but they benefit from 
contour farming. Sonic fields that are irrigated by sprinkler systems need to be terraced 
and farmed on the contour, for protection against erosion. 

Terrace ridges serve as guidelines for contour farming. Where there are no terraces, 
contour lines can be laid out with an engineer's level. 

Terracing. —Terraces can be designed to reduce runoff and thus control erosion and 
conserve moisture, or to divert surplus water from cropland or other areas that need 
oping fields that are cultivated need to be protected by channel-type 
terraces |(f that will divert water to a pasture or a protected waterway. Such 
terraces should be either on the contour or parallel to each other and should have a 
uniform grade. For protection of the terrace system, terraced fields should be farmed on 
the contour or parallel to the terraces. 
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Figure 18.—New diversion terrace, showing water flowing in the channel. 


Contour lines for terraces should be laid out by means of an engineer's level. 
Technical assistance can be obtained from a local representative of the Soil 
Conservation Service. 

Grassed waterways.—Grassed waterways carry outside or surplus water across a 
farm in such a way that it will not cause erosion. 

Design and preparation of a waterway takes a year or two. After the course of a 
waterway is selected, the channel must be shaped to the proper dimensions, then 
seeded or sodded with a suitable grass, and fertilized. Examples of suitable grasses are 
King Ranch bluestem, Medio bluestem, and bermudagrass. The grass can be grazed or 
it can be harvested for hay or for seed. It is necessary to control the height of the 
vegetation by means of mowing, shredding, or grazing. Waterways should never be 
used as roadways or as livestock lanes. 

If the slope is slight and the soils are suitable, drilled small grain or sorghum can be 
planted in a waterway instead of grass. Such crops should not be allowed to make seed 
but should be cut before maturity and used as a litter crop. 

Technicians of the Soil Conservation Service and other agencies can give advice and 
assistance in the planning of grassed waterways. 

Management of residues.—A good litter of crop residues left on the surface protects 
the surface soil against packing rains, reduces crusting, decreases runoff, increases 
water intake, and reduces evaporation of soil moisture. It shades the soil, thus reducing 
Soil temperature. In addition, it adds organic matter to the soil, improves the tilth of the 
surface soil, and reduces packing by farm machinery. Applying nitrogen fertilizer to the 
crop residues causes the organic matter to decay more quickly. 

Crop residues should be protected from grazing and burning. Tillage equipment that 
keeps the residues on the surface should be used. 

Tillage.—The soil should be tilled only enough to prepare a good seedbed and to 
control weeds. Excessive tillage and tillage when the soil is wet destroy the soil structure 
and cause a plowpan to form. Poor structure limits water intake and reduces the air 
space in the soil. A plowpan restricts the growth of roots. It also slows water penetration 
and consequently causes an increase in runoff. Proper tillage equipment is important 
also. 


Control of Wind Erosion 


The wind erosion hazard in Bexar County is less serious than the water erosion hazard. Wind 
erosion damages only those soils that have a surface layer of fine sandy texture. Such soils 


Soil Survey of Bexar County, Texas 60 


occur mainly in the southern third of the county. Effective control of wind erosion involves a 
combination of practices, including crop rotation, proper tillage, and residue management. 

Management of residues.—Residues from previous crops can be used to help control soil 
blowing. They slow down the wind at the ground surface. Standing stubble reduces wind force 
more than flattened stubble. Close-spaced stubble is more effective than wide-spaced stubble. 

The proper use of crop residues not only protects the soil against blowing but also helps 
to conserve moisture, retard evaporation, increase water intake, maintain the organic-matter 
content, and improve soil tilth. The amount of residue needed for adequate protection varies, 
depending on the nature of the soil. None should be grazed or burned. 

Tillage.—Tilling with equipment that leaves the surface of the soil rough and cloddy is a 
temporary means of controlling wind erosion. Deep plowing is another common method. It 
brings up 3 to 6 inches of the finer textured material from the subsoil, mixes it with the sandy 
surface soil, and thus makes the surface layer more resistant to blowing. Usually it is 
resorted to help establish vegetation that will provide permanent protection. 

Stripcropping.—Stripcropping is the practice of growing protective crops in alternate strips 
or bands with other crops. It provides protection against wind erosion for entire fields. The 
strips should be narrow and of uniform width, and they should be crosswise to the direction of 
the prevailing wind. Suitable protective crops include small grain, grain sorghum, sudangrass, 
native or introduced grasses, and vetch or a mixture of vetch and rye. 

Cropping systems.—A good cropping system maintains or improves the physical 
condition of the soil, protects the soil during the periods when erosion is most likely, aids in 
the control of weeds, insects, and diseases, and provides an adequate economic return. 

Basically, a cropping system consists of growing crops in a sequence or in a rotation in 
which soil-improving crops balance soil-depleting crops in their effect on the soil. Soil- 
improving crops are those that leave large amounts of residue. 

Each year, about 50 percent of the cultivated land in Bexar County is planted to row 
crops, mainly corn, cotton, peanuts, and grain sorghum. In soils that have been used for 
row crops for a long time, soil structure has deteriorated, the organic-matter content has 
been depleted, and fertility has declined. A cropping system in which soil-improving crops 
(fig. 19) are grown at suitable intervals helps to supply organic matter, improve the 
structure, maintain fertility, and protect the soil from erosion. 
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Figure 19.—Two soil-improving crops. Vetch is on the left and Brabham peas on the right. Both are 
legumes. 
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Fertility Management 


Most of the soils in Bexar County that have been cropped intensively for a long time 
need nitrogen and phosphorus, and some need potassium. These elements can be 
supplied by applying commercial fertilizer and barnyard manure. 

The use of commercial fertilizer should be based on needs determined by soil tests. 
The amount and type needed vary according to the nature of the soil, the crop to be 
grown, the previous crop, the season of the year, and the amount of available moisture. 
For row crops, it is usually best to band the fertilizer below and to the side of the seed. 

Barnyard manure conditions the soil, in addition to supplying plant nutrients. It is 
especially beneficial if applied to cut areas or to spots where the soils are high in lime 
or very erodible. 

Fertilizer is not generally used on dryland soils, because the lack of moisture limits 
the response. Field tests have shown, however, that when moisture conditions are 
favorable, most soils in Bexar County do respond to fertilization. 


Irrigation 


In the early 1700's, the Spanish settlers in Bexar County built dams and canals and 
irrigated the soils around the missions. Now, more than 28,000 acres in the county is 
irrigated, and the irrigated acreage is likely to increase. Water for irrigation is obtained 
from wells, rivers, creeks, and lakes. Wells in the Edwards formation range in depth 
from 485 feet in the northern part of the county to more than 1,800 feet in the southern 
part. Wells in the Carrizo formation range in depth from 250 to 400 feet. An irrigation 
district in the southwestern part of the county receives water from Medina Lake, which 
is some 30 miles to the northwest in Bandera County. The water is distributed through 
a network of canals and ditches, and much is lost through seepage unless the ditches 
are lined (fig. 20). Irrigation water for other areas is pumped from rivers and streams 
onto the adjoining soils. 


Figure 20.—Concrete-lined ditch. The lining will prevent loss of water. 


The quality of the water ranges from good to poor. Some well water is high in 
dissolved solids and contains hydrogen sulfide in amounts that exceed 1,000 parts per 
million. This water is not suitable for irrigation. It is classed as undrinkable and is 
satisfactory for livestock only. 
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Among the factors to be considered in designing an irrigation system are the 
following: The quality and quantity of water available, the rate of intake and the water- 
holding capacity of the soil, the water requirements of the plants to be grown, and the 
topography of the area to be irrigated. 

An irrigation system must be so designed as to distribute water evenly without 
causing erosion, excessive leaching of plant nutrients, waterlogging, or accumulation of 
harmful salts. The amount of water applied should be no more than can be retained in 
the root zone. In Bexar County, irrigation water is applied by both sprinkler and surface- 
flow systems. Surface-flow systems (fig. 21 and fig. 22) are generally used on the finer 
textured soils. They provide an even distribution of water only if the grade is uniform and 
level or nearly level. For sandier soils or for soils that cannot be leveled economically, a 
sprinkler system is preferable. 


Figure 22.—Border irrigation. 


Capability Groups of Soils 


The capability classification is a grouping that shows, in a general way, how suitable 
soils are for most kinds of farming. It is a practical grouping based on limitations of the 
Soils, the risk of damage when they are used, and the way they respond to treatment. 
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In this system all the kinds of soil are grouped at three levels: the capability class, the 
subclass, and the unit. The eight capability classes in the broadest grouping are 
designated by Roman numerals | through VIII. In class | are the soils that have few 
limitations, the widest range of use, and the least risk of damage when they are used. 
The soils in the other classes have progressively greater natural limitations. In class VIII 
are soils and landforms so rough, shallow, or otherwise limited that they do not produce 
worthwhile yields or crops, forage, or wood products. 

The subclasses indicate major kinds of limitations within the classes. Within most of 
the classes there can be up to four subclasses. The subclass is indicated by adding a 
small letter, е, и, s, or c, to the class numeral, for example, Пе. The letter e shows that 
the main limitation is risk of erosion unless close-growing plant cover is maintained; w 
means that water in or on the soil interferes with plant growth or cultivation (in some 
Soils the wetness can be partly corrected by artificial drainage); s shows that the soil is 
limited mainly because it is shallow, droughty, or stony; and c, used in only some parts 
of the country, indicates that the chief limitation is climate that is too cold or too dry. 

In class | there are no subclasses, because the soils of this class have few or no 
limitations. Class V can contain, at the most, only subclasses w, s, and c, because the 
Soils in it are subject to little or no erosion but have other limitations that restrict their use 
largely to pasture, range, woodland, or wildlife. 

Within the subclasses are the capability units, groups of soils enough alike to be suited to 
the same crops and pasture plants, to require similar management, and to have similar 
productivity and other responses to management. Thus, the capability unit is a convenient 
grouping for making many statements about management of soils. Capability units are 
generally identified by numbers assigned locally, for example, lle-1 or Ше-2. 

Soils are classified in capability classes, subclasses, and units in accordance with the 
degree and kind of their permanent limitations, but without consideration of major and 
generally expensive landforming that would change the slope, depth, or other 
characteristics of the soil, and without consideration of possible but unlikely major 
reclamation projects. 

Many of the soils in Bexar County are suitable for irrigation, and some of these can 
be assigned to a more favorable capability unit if irrigated than if dryfarmed. All of the 
Soils in the county are classified according to their capacity when dryfarmed and those 
suitable for irrigation and for which water is now available are classified according to 
their capacity when irrigated. The eight classes in the capability system, and the 
subclasses and units in Bexar County are described in the list that follows. 


Class І. Soils that have few limitations that restrict their use. (No subclasses) 
Class ІІ. Soils that have some limitations that restrict the choice of plants or require 
moderate conservation practices. 
Subclass Пс. Soils that have some limitations because of climate. 

Unit IIc-1, dryland; 1-1, irrigated.—Deep, nearly level, noncalcareous 
loams; moderately permeable subsoil. 

Unit Ilc-2, dryland; 1-2, irrigated.—Deep, nearly level, strongly calcareous, 
medium-textured to fine-textured soils; slowly permeable to moderately 
permeable subsoil. 

Subclass Ile. Soils subject to moderate erosion if they are not protected. 

Unit Пе-1, dryland; lle-1, irrigated.—Deep, nearly level fine sandy loams; 
slowly permeable to moderately permeable subsoil. 

Unit Пе-2, dryland; lle-2, irrigated —Реер, nearly level loams; moderately 
permeable subsoil. 

Unit Пе-3, dryland; lle-3, irrigated.—Deep, nearly level, strongly calcareous, 
medium textured to fine-textured soils; slowly permeable to moderately 
permeable subsoil. 
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Subclass ІІ5. Soils that have moderate limitations of moisture capacity or tilth. 

Units 115-1, dryland; 115-2, irrigated.—Deep, nearly level, slowly permeable, 
very hard, calcareous clays that crack when dry. 

Subclass И. Soils that have moderate limitations because of excess water. 

Unit Ilw-1, dryland; Ilw-1, irrigated.—Deep, nearly level, moderately 
permeable fine sandy loams and clay loams on flood plains. 

Unit Ilw-2, dryland.—Deep, nearly level, calcareous clays on flood plains 
along creeks and major streams and in depressions on the uplands. 

Class 111. Soils that have severe limitations that reduce the choice of plants, or 
require special conservation practices, or both. 
Subclass Ше. Soils subject to severe erosion if they are cultivated and not 
protected. 

Unit Ше-1, dryland; Ше-1, irrigated.—Deep, nearly level fine sandy loams 
and clay loams; very slowly permeable subsoil. 

Unit Ше-2, dryland; Ше-2, irrigated.—Deep nearly level, slowly permeable, 
calcareous clays and gravelly clays that crack when dry. 

Unit Ше-3, dryland.—Deep, gently sloping, slowly permeable, calcareous 
clays and gravelly clays that crack when dry. 

Unit Ше-4, dryland; Ше-3, irrigated.—Deep, gently sloping fine sandy 
loams; slowly permeable or moderately permeable subsoil. 

Unit Ше-5, dryland; Ше-5, irrigated.—Deep, gently sloping, strongly 
calcareous loams, clay loams, and silty clays; moderately permeable 
subsoil. 

Unit Ше-6, dryland; Ше-5, irrigated.—Moderately deep, gently sloping, 
moderately permeable, strongly calcareous clay loams; eroded. 

Unit Ше-7, dryland; Ше-6, irrigated.—Shallow to moderately deep, nearly 
level, moderately permeable clay loams and silty clays. 

Unit Ше-8, dryland; 116-1, irrigated. —Level and nearly level, thick loamy 
fine sands; dense, slowly permeable or very slowly permeable subsoil. 

Unit Ше-9, dryland; 1115-2, irrigated.—Deep, nearly level and gently 
sloping, thick loamy fine sands; crumbly, moderately permeable subsoil. 

Unit Ше-10, dryland.—Deep to shallow, gently sloping and sloping, slowly 
permeable to moderately permeable clays on old alluvial fans and in 
narrow valleys. 

Subclass Ills. Soils that have severe limitations of moisture capacity or tilth. 

Unit 115-1, dryland; 1115-3, irrigated.—Deep, nearly level fine sandy loams 
and clay loams; very slowly permeable subsoil. 

Unit 115-2, dryland; 115-2, irrigated.—Shallow, nearly level, moderately 
permeable clay loams, clays, or loams. 

Class IV. Soils that have very severe limitations that restrict the choice of plants, 
require very careful management, or both. 
Subclass ІУе. Soils subject to very severe erosion if’ they are cultivated and 
not protected. 

Unit IVe-1, dryland; IVs-1, irrigated.—Deep, nearly level, dark-colored clay 
loams; very slowly permeable subsoil. 

Unit Ме-2, dryland.—Deep, gently sloping, dark-colored, noncalcareous 
clay loams; very slowly permeable subsoil. 

Unit Ме-3, dryland.—Deep, gently sloping and sloping, dark-colored, 
calcareous clays and gravelly clays; slowly permeable subsoil. 

Unit IVe-4, dryland.—Deep, gently sloping fine sandy loams; eroded; 
slowly permeable subsoil. 
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Unit Ме-5, dryland; Ше-7, irrigated.—Gently sloping loamy fine sands; 
eroded; moderately slowly permeable to very slowly permeable subsoil. 

Unit Ме-6, dryland; 1115-4, irrigated.—Deep, nearly level and gently 
sloping, loose fine sands underlain by sandy clay loam at a depth of 42 
to 100 inches or more. 

Unit IVe-7, dryland.—Shallow and deep, nearly level and gently sloping, 
moderately permeable clay loams and silty clays. 

Class V. Soils that are not likely to erode but have other limitations, impractical to 
remove without major reclamation, that limit their use largely to pasture or 
range, woodland, or wildlife food and cover. 

Subclass Vw. Soils too wet for cultivation; drainage or protection not 
feasible. 
Unit Vw-1, dryland.—Deep, nearly level, dark-colored, calcareous 
clays or clay loams on flood plains; frequently flooded. 
Unit Vw-2, dryland.—Deep, somewhat granular, noncalcareous fine 
sandy loams and clay loams on flood plains; frequently flooded. 

Class VI. Soils that have severe limitations that make them generally unsuitable 
for cultivation and that limit their use largely to pasture or range, woodland, or 
wildlife food and cover. 

Subclass Vle. Soils severely limited, chiefly by risk of erosion, if protective 
cover is not maintained. 
Unit Vle-1, dryland.—Deep, gently sloping fine sandy loams and clay 
loams; eroded; slowly permeable or very slowly permeable subsoil. 
Unit Vle-2, dryland.—Deep to very shallow, strongly sloping clays; 
eroded; slowly permeable subsoil. 
Unit Vle-4, dryland.—Deep, gently sloping loamy fine sands; eroded; 
slowly permeable subsoil. 
Subclass VIs. Soils generally unsuitable for cultivation and limited for other 
uses by low moisture capacity, stones, or other soil features. 
Unit МІ5-1, dryland.—Moderately deep and shallow, noncalcareous 
stony clays and cherty clay loams; slowly permeable subsoil. 
Unit МІ5-2, dryland.—Very shallow, dark-colored stony clays and stony 
clay loams over chalk and hard limestone bedrock. 
Unit М15-3, dryland.—Very shallow, rolling and hilly, dark-colored stony 
clays and stony clay loams over hard limestone bedrock. 

Class VII. Soils that have very severe limitations that make them unsuitable for 

cultivation without major reclamation, and that. restrict their use largely to 


grazing, woodland, or wildlife. 
Subclass VIIs. Soils very severely limited by moisture capacity, stones, or 


other soil features. 

Unit М16-1, dryland.—Very shallow, sloping and strongly sloping, light- 
colored, calcareous gravelly to stony clay loams over soft limestone 
bedrock interbedded with hard limestone. 

Unit М16-2, dryland.—Very shallow, hilly or moderately steep, light- 
colored, calcareous gravelly to stony clay loams over soft limestone 
bedrock interbedded with hard limestone. 

Unit М16-3, dryland.—Deep gullies, hilly gravelly land, and outcrops of 
caliche. 

Class VIII. Soils and landforms that, without major reclamation, have limitations 
that preclude their use for commercial production of plants and 
restrict their use to recreation, wildlife, water supply, or esthetic 
purposes. (There are no class VIII soils in Bexar County.) 
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In the following pages each capability unit is described, the soils in each are listed, 
and some suggestions for use and management are given. 


Capability unit llc-1, dryland; 1-1, irrigated 


The one soil in these units, Willacy loam, 0 to 1 percent slopes, is deep and 
noncalcareous. It has a moderately permeable subsoil that ordinarily permits easy movement 
of water, air, and roots. This soil is mainly in the south-central part of the county and occupies 
less than 1 percent of the acreage. About 90 percent of it is cultivated. 

This soil holds moderately large amounts of water available for plants and loses little water 
as runoff. If it is cultivated when it is too moist, it is susceptible to compaction and a plowpan 
is likely to form. Both compaction and formation of a plowpan interfere with water intake and 
root growth. 

This soil is well suited to cultivation. Corn and grain sorghum are the chief crops. 

Small grain, cotton, and flax are grown also, but less extensively. An example of a 
suitable cropping system is 1 year of small grain or grain sorghum and 3 years of cotton. 
Occasional crops of Hubam sweetclover or winter peas increase the supply of organic 
matter and help to improve tilth. 

Insufficient rainfall is the chief hazard in dryland farming. In order to keep these soils 
highly productive and in good tilth, it is important to conserve moisture and to utilize 
crop residues. The cropping system should provide enough residues to maintain the 
organic-matter content of the soil and to keep the surface layer in good tilth. For best 
results, residues should be kept on the surface. 

This soil is suited to either surface or sprinkler irrigation. The amount of fertilizer to be 
applied to irrigated soils is best determined through soil tests. 

This soil produces excellent grass. Suitable for pasture are Rhodesgrass, Kleberg 
bluestem, Gordo bluestem, blue panicgrass, and Coastal bermudagrass or other 
adapted varieties of giant bermudagrass. Sudangrass, sorghum almum, johnsongrass, 
and small grain provide good supplemental pasture. Pastures need liberal applications 
of nitrogen and phosphate fertilizers. 


Capability unit Ilc-2, dryland; 1-2 irrigated 


These units consist of deep, nearly level, strongly calcareous loamy and clayey soils 
that have a slowly permeable to moderately permeable subsoil. These soils are— 


Lewisville silty clay, 0 to 1 percent slopes. 
Venus clay loam, 0 to 1percent slopes. 
Venus loam, 0 to 1 percent slopes. 


These soils occur on high, smooth terraces in all parts of the county. Their total 
acreage is about 7 percent of the county. About 75 percent of their acreage is cultivated. 

Moderately large amounts of water are available to plants, and little water is lost as 
runoff. The surface layer is susceptible to compaction when wet and to crusting when 
dry, both of which reduce water intake and root growth. The Venus clay loam is 
somewhat high in lime in some areas, and crops in these limy places are likely to 
develop chlorosis, or yellowing of the leaves. 

These soils are productive, easy to manage, and well suited to the crops commonly 
grown in the area. Corn and grain sorghum are the chief crops. Cotton, flax, wheat, and 
oats are grown also, but less extensively. A suitable cropping system would include 
grain sorghum or small grain at least once every 3 years, or grass and legumes once 
every 4 years. 
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Insufficient rainfall is the chief hazard in dryland farming. In order to keep these soils 
highly productive and in good tilth, it is important to conserve moisture and to utilize crop 
residues. If kept on the surface, residues improve tilth, help to maintain the supply of 
organic matter, and prevent crusting. Barnyard manure reduces the risk of chlorosis. 

A row system of irrigation is best for these soils. The amount of fertilizer to be applied 
to irrigated soils is best determined through soil tests. 

These soils produce excellent grass. Suitable for pasture are Kleberg bluestem, 
Gordo bluestem, Medio bluestem, blue panicgrass, and Coastal bermudagrass or other 
adapted varieties of giant bermudagrass. Sudangrass, small grain, sorghum almum, and 
johnsongrass provide good supplemental pasture. Pastures need liberal amounts of 
nitrogen and phosphate fertilizers. 


Capability unit lle-1, dryland; Ile-1, irrigated 


These units consist of deep, nearly level fine sandy loams that have a slowly 
permeable to moderately permeable subsoil. These soils are— 


Duval fine sandy loam, 1 to 3 percent slopes. 
Webb fine sandy loam, 1 to 3 percent slopes. 


These soils occur mainly in the southern third of the county. Their total acreage is 
about. 2.5 percent of the county. About 68 percent of their acreage is cultivated. 

These soils have good capacity to hold water but lose some water through runoff and 
are consequently susceptible to erosion. 

These soils are productive and are well suited to cultivated crops. They are also 
suitable for tame pasture. Close-growing crops and crops that leave large amounts 
of residue, such as small grain and grain sorghum, should be grown once every 3 
years. Part of the acreage could be planted to such crops every year. 

Controlling erosion and maintaining fertility are the chief management requirements. 
Terracing and contour tillage help to reduce the amount of runoff. Tillage practices that 
keep crop residues on the surface are desirable. If kept on the surface, residues not only 
increase the supply of organic matter and improve tilth but also help to control erosion. 

These soils can be farmed satisfactorily without terraces if they are stripcropped to 
small grain and grain sorghum or if they are used for hay or pasture crops. If the soils are 
stripcropped, the strips should be about equal in width and should be moved occasionally. 
The amount of fertilizer to be applied is best determined through soil tests. 

These soils are suitable for either sprinkler or row irrigation. With a row system, 
results are best if the soils are leveled. The cropping system should provide enough 
residues to supply organic matter and keep the surface layer in good tilth. An example of 
a suitable system is 1 year of small grain or grain sorghum and then 3 years of corn. 
Residues should be kept on the surface as long as possible. If a sprinkler system is 
used, the cropping system should include small grain or grain sorghum every other year 
or a hay or pasture crop every third year. The amount of fertilizer to be applied to 
irrigated soils is best determined through soil tests. 

Suitable for pasture are weeping lovegrass, blue panicgrass, Medio bluestem, 
and Coastal bermudagrass or other adapted varieties of giant bermudagrass. Small 
grain, sorghum almum, sudangrass, and johnsongrass provide good supplemental 
pasture. Pastures need to be fertilized with nitrogen and phosphate. 
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Capability unit lle-2, dryland; 1е-2, irrigated 


The one soil in these units, Willacy loam, 1 to 3 percent slopes, is deep and noncalcareous 
and has a moderately permeable subsoil. This soil occurs mainly in the south-central part of the 
county and occupies less than 7 percent of the acreage. About 90 percent of it is cultivated. 

This soil has a moderately high capacity to hold water and plant nutrients. It has good 
water intake but is susceptible to compaction when moist. Runoff and erosion are hazards. 

This soil is well suited to cultivation. It is productive of crops commonly grown in the area 
and of native grass and adapted varieties of introduced grass. The cropping system should 
include high-residue crops, which supply organic matter and help to control erosion and 
conserve moisture. If terracing and contour tillage are used, a suitable cropping system would 
be 1 year of grain sorghum and then 2 years of cotton or corn. Winter peas or Hubam 
sweetclover should be grown occasionally. For best results, residues should be kept on the 
surface. 

If irrigated, this soil is highly productive. It is suited to sprinkler irrigation and, if leveled, to 
surface irrigation. Under surface irrigation, an example of a suitable cropping system is 1 year of 
small grain or grain sorghum, or of a cover crop, or of a hay or pasture crop, and then 3 years of 
cotton or corn. Under sprinkler irrigation, a good crop rotation consists of 1 year of grain 
sorghum or small grain and then 2 years of cotton or corn. Residues need to be kept on the 
surface. The amount of fertilizer to be applied to irrigated soils is best determined through soil 
tests. 

Suitable for pasture are Rhodesgrass, Kleberg bluestem, Gordo bluestem, blue 
panicgrass, and Coastal bermudagrass or other adapted varieties of giant bermudagrass. 

Small grain, sudangrass, johnsongrass, and sorghum almum provide good supplemental 
pasture. Pastures need liberal applications of nitrogen and phosphate fertilizers. 


Capability unit Пе-3, dryland; Пе-3, irrigated 


These units consist of loamy and clayey soils that are deep, nearly level, and strongly 
calcareous and have a slowly permeable to moderately permeable subsoil. These soils 
are— 


Austin silty clay, 1 to 3 percent slopes. 
Karnes loam, 1 to 3 percent slopes. 
Lewisville silty clay, 1 to 3 percent slopes. 
Venus clay loam, 1 to 3 percent slopes. 
Venus loam, 1 to 3 percent slopes. 


These soils occur in all parts of the county. Their total acreage is about 6 percent of 
the county. About 65 percent of their acreage is cultivated. 

The soils in these units are used and managed in about the same way as those in 
capability unit 1с-2. They lose more water through runoff than those soils and 
consequently are more likely to erode. Locally, some of the Austin, Karnes, and Venus 
5015 are somewhat high in lime, and crops in these limy places are likely to develop 
chlorosis, or yellowing of the leaves. 

These soils are well suited to cultivated crops. Corn and grain sorghum are the main 
crops. Tame pasture does well also. If the soils are dryfarmed, the cropping system 
should include high-residue crops. An example of a suitable system is 1 year of small 
grain or grain sorghum and then 2 years of cotton or corn. Another example is 1 year of 
grass or legumes and 3 years of cotton or corn. A cover crop, such as winter peas, 
should be grown occasionally. 

Controlling erosion, conserving moisture, and maintaining fertility are the chief management 
requirements. Terracing and contour tillage help to reduce runoff. Residues should be kept on 
the surface as long as possible. Barnyard manure reduces the risk of chlorosis. 
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If irrigated, these soils are highly productive. They are suited to sprinkler irrigation 
and well suited to row irrigation. The cropping system should include high-residue crops, 
which supply organic matter and help to keep the surface layer in good tilth. An example 
of such a system is 1 year of small grain or grain sorghum and then 3 years of cotton or 
corn. Residues should be kept on the surface. The amount of fertilizer to be applied to 
irrigated soils is best determined through soil tests. 

Suitable for pasture are Rhodesgrass, Kleberg bluestem, Gordo bluestem, blue 
panicgrass, Medio bluestem, and Coastal bermudagrass or other adapted varieties of 
giant bermudagrass. Small grain, sudangrass, johnsongrass, and sorghum almum 
provide good supplemental pasture. Pastures need liberal applications of nitrogen and 
phosphate fertilizers. 


Capability unit Ils-1, dryland; 115-2, irrigated 


These units consist of deep, nearly level, slowly permeable, calcareous clays that 
harden and crack severely when dry. These soils are— 


Houston Black clay, 0 to 1 percent slopes. 
Houston Black clay, terrace, 0 to 1 percent slopes. 


These soils occur as large areas, mainly in the northeastern, central, and southwestern 
parts of the county. Their total acreage is about 3 percent of the county. The terrace phase 
is the more extensive. About three-fourths of their acreage is cultivated. 

Preparing a good seedbed is difficult because the surface layer dries slowly after a 
rain. If the soils are too wet when they are worked, their structure breaks down and a 
plowpan forms. 

These are productive soils. Corn and grain sorghum are the main crops. Cotton, flax, 
and small grain are grown also, but less extensively. Grass grows well. An example of a 
suitable cropping system is 1 year of small grain, sudangrass, or grain sorghum and 
then 3 years of row crops. Another example is 1 year of grass or legumes and 3 years of 
row crops. 

Increasing the water intake, maintaining tilth and fertility, and reducing the loss of 
moisture by evaporation are the chief management requirements. Growing perennial 
grass or a legume, such as sweetclover, helps to prevent the formation of a plowpan. 
Utilizing the residues increases water intake, reduces loss of moisture by evaporation, 
and prevents crusting. 

These soils are suitable for irrigation, particularly to a row system of irrigation. The 
cropping system should include broadcast crops and high-residue row crops, both of 
which help to prevent crusting. All residues should be kept on or near the surface as 
long as possible. The amount of fertilizer to be applied to irrigated soils is best 
determined through soil tests. 

Suitable for pasture are King Ranch bluestem, Rhodesgrass, Kleberg bluestem, 
Gordo bluestem, Medio bluestem, blue panicgrass, and Coastal bermudagrass or other 
adapted varieties of giant bermudagrass. Small grain, sudangrass, sorghum almum, and 
johnsongrass provide good supplemental pasture. Applications of nitrogen and 
phosphate fertilizers are needed. 


Capability unit Ilw-1, dryland; ІІм-1, irrigated 


These units consist of deep, nearly level, moderately permeable fine sandy loams 
and clay loams on flood plains. These soils are— 


Frio clay loam. 
Gowen clay loam. 
Zavala fine sandy loams. 
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These soils occur along the major rivers and streams and the larger drainageways. 
They are flooded occasionally. 

These soils are easy to manage. They lose little water through runoff. The use of some 
areas is limited because, as a result of dissection by meandering streams, the surface is 
uneven and the fields are irregularly shaped. Occasionally, flooding harms crops and also 
damages the soils by scouring and by leaving deposits of fresh sediments. 

All crops commonly grown in the area are moderately well suited. Grain sorghum and 
corn are the main crops. Native grass and adapted varieties of introduced grass can be 
grown also. An example of a suitable cropping system is 1 year of small grain or grain 
sorghum and then 3 years of row crops. Another example is 1 year of grass or legumes 
or of a cover crop and 3 years of row crops. Winter peas or Hubam sweetclover should 
be grown occasionally. 

Managing floodwater and maintaining fertility are the chief management requirements. 
A cropping system that includes high-residue plants is important. The residues should be 
left on or near the surface. 

Surface or sprinkler systems of irrigation are suitable. The amount of fertilizer to be 
applied to irrigated soils is best determined through soil tests. All residues should be 
kept on or near the surface. 

Suitable for pasture аге johnsongrass, Rhodesgrass, Medio bluestem, blue 
panicgrass, and Coastal bermudagrass or other adapted varieties of giant 
bermudagrass. Sudangrass, sorghum almum, small grain, and johnsongrass provide 
good supplemental pasture. Pastures need regular applications of nitrogen and 
phosphate fertilizers. 


Capability unit Ilw-2, dryland 


The one soil in this unit, Trinity clay, is deep, nearly level, and calcareous. It is on flood 
plains along creeks and major streams and in depressions on the uplands. This soil occurs 
as narrow areas crossed by meandering streams and as low-lying terraces. It is flooded 
occasionally. 

Preparing a good seedbed is difficult because the surface layer dries slowly after rains 
or flooding. If the soil is too wet when it is worked, its structure breaks down and a plowpan 
forms. Permeability is slow. The narrow, uneven shape of the areas and the risk of flooding 
limit the use of the soil for crops. 

This soil is well suited to native grass and to hay and pasture mixtures and is moderately 
well suited to most cultivated crops grown in the county. Corn is the main crop. Grain 
sorghum, cotton, and some truck crops are grown also. The cropping system should 
include high-residue crops, such as grain sorghum, small grain, or Hubam sweetclover. 
Perennial grass and legumes in the rotation help to prevent the formation of a plowpan, and 
broadcast crops or high-residue crops help to prevent surface crusting. 

Managing the excess water and maintaining tilth and productivity are the chief 
management requirements. The amount of fertilizer to be applied is best determined 
through soil tests. Keeping large amounts of organic matter or plant residues on the surface 
or partially working them into the surface improves tilth and water intake. It also supplies 
organic matter and helps to prevent crusting. 

Suitable for pasture are johnsongrass, King Ranch bluestem, Rhodesgrass, and Kleberg 
bluestem, and Coastal bermudagrass or other adapted varieties of giant bermudagrass. 
Sudangrass, sorghum almum, johnsongrass, and small grain provide good supplemental 
pasture. Pastures need applications of nitrogen and phosphate fertilizers. 
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Capability unit Ше-1, dryland; Ше-1, irrigated 


These units consist of deep, nearly level fine sandy loams and clay loams that have a 
very slowly permeable subsoil. These soils are— 


Crockett fine sandy loam, 1 to 3 percent slopes. 
San Antonio clay loam, 1 to 3 percent slopes. 


These soils occur mainly in the southern third of the county. Their total acreage is 
about 4 percent of the county. About 65 percent of their acreage is cultivated. 

A crust forms on the surface of these soils. The subsoil is a stiff, blocky clay that 
impedes the movement of water, air, and roots. 

These are moderately productive soils. They are moderately well suited to small 
grain, grain sorghum, corn, cotton, summer peas, winter peas, flax, sudangrass, 
Hubarn sweetclover, and perennial grass. If these soils are terraced, an example of a 
suitable cropping system is 1 year of broadcast crops, such as small grain and 
sudangrass, and then 2 years of cotton or corn. Another suitable system consists of 1 
year of grain sorghum planted in rows and then 1 year of cotton. Winter peas or vetch 
should be planted occasionally. If these soils are not terraced, they should be in 
close-growing crops continuously, or in a rotation in which grass or legume crops, 
close-growing crops, and row crops are grown on equal acreages each year. Row 
crops should be followed by winter cover crops. 

Controlling water erosion, increasing water intake, reducing loss of moisture by 
evaporation, and supplying organic matter are the chief management requirements. 
Terracing and contour tillage help to protect the soils from water erosion. The 
terraces need protected outlets for removal of excess water. The outlets should 
empty into a pasture or into a prepared waterway. The cropping system should 
include crops that supply organic matter, increase water intake, and prevent surface 
crusting. All crop residues should be left on or near the surface. The amount of 
fertilizer to be applied is best determined through soil tests. 

These soils are suitable for either row or sprinkler irrigation. Irrigated areas need a 
crop sequence that provides enough residue to supply organic matter and maintain 
tilth. Residues should be kept on or near the surface. The amount of fertilizer to be 
applied to irrigated soils is best determined through soil tests. 

Suitable for pasture are Gordo bluestem, blue panicgrass, weeping lovegrass, 
Medio bluestem, and Coastal bermudagrass or other adapted varieties of giant 
bermudagrass. Small grain, sudangrass, sorghum almum, and johnsongrass provide 
good supplemental pasture. Pastures need liberal applications of nitrogen and 
phosphate fertilizers. 


Capability unit Ше-2, dryland; Ше-2, irrigated 


These units consist of deep, nearly level, slowly permeable, calcareous clays and 
gravelly clays that crack severely when dry and are very sticky and plastic when wet. 
These soils are— 


Crawford clay. 

Houston Black clay, 1 to 3 percent slopes. 
Houston Black clay, terrace, 1 to 3 percent slopes. 
Houston Black gravelly clay, 1 to 3 percent slopes. 
Houston clay, 1 to 3 percent slopes. 


These soils occur mainly in the northeastern, central, and southwestern parts of the 
county. Their total acreage is about 11 percent of the county. About 80 percent of their 
acreage is cultivated. 
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It is important to till these soils when moisture conditions are favorable. The soils dry 
slowly after rains. If they are tilled when too wet, the surface crusts and a plowpan forms. 

These are productive soils. They are well suited to small grain, grain sorghum, corn, 
cotton, flax, sudangrass, Hubam sweetclover, summer peas, winter peas, and perennial 
grass. Corn and grain sorghum are the main crops. If these soils are terraced, a close- 
growing crop every third year maintains tilth and helps to control erosion. An occasional crop 
of grass and legumes helps to prevent the formation of a plowpan. If these soils are not 
terraced, a broadcast crop should be grown each year. 

Controlling erosion, increasing water intake, preventing the formation of a plowpan, and 
maintaining fertility and tilth are the chief management requirements. Terracing and contour 
tillage help to protect the soils from water erosion if row crops are planted. The terraces need 
protected outlets for removal of excess water. The outlets should empty into a pasture or into 
a prepared waterway. The cropping system should include close-growing crops and perennial 
grass and legumes. А! crop residues should be kept on or near the surface. The amount of 
fertilizer to be applied is best determined through soil tests. 

A row system of irrigation is best for these soils. Leveling is necessary. Residues should 
be kept on or near the surface. The amount of fertilizer to be applied to irrigated soils is best 
determined through soil tests. 

Suitable for pasture are King Ranch bluestem, Rhodesgrass, Kleberg bluestem, Gordo 
bluestem, Medio bluestem, blue panicgrass, and Coastal bermudagrass or other adapted 
varieties of giant bermudagrass. Pastures need liberal applications of nitrogen and phosphate 
fertilizers. 


Capability unit Ше-3, dryland 


This unit consists of deep, gently sloping, slowly permeable, calcareous clays and 
gravelly clays that crack severely when dry and are sticky and plastic when wet. These 
Soils are— 


Houston Black clay, 3 to 5 percent slopes. 
Houston Black gravelly clay, 3 to 5 percent slopes. 
Houston clay, 3 to 5 percent slopes, eroded. 


These soils occur on uplands, mainly in the northeastern, central, and southwestern 
parts of the county. Their total acreage is about 2 percent of the county. About 70 percent 
of their acreage is cultivated. 

Preparing a good seedbed is difficult. The soils must be tilled when they are neither 
too wet nor too dry. If they are too wet when tilled, the structure breaks down and a 
plowpan forms. Natural fertility is moderate to high. The capacity to hold water and plant 
nutrients is good. Permeability to water, air, and roots is slow. 

Native grass, hay and pasture mixtures, and most crops suited to the area are grown. 
Corn and grain sorghum are the main crops. If these soils are terraced, half the acreage 
heeds to be in drilled crops each year. If the soils are not terraced, an example of a 
suitable cropping system is 3 years of drilled crops and then 1 year of a row crop. 
Another example is 3 years of grass or legumes and 1 year of a row crop. 

Moderate to severe water erosion, slow water intake, plowpan formation, low fertility, 
and poor tilth are the main risks in managing these soils. If the soils are used for row 
crops, terracing and contour tillage are needed. The terraces need protected outlets for 
removal of surplus water. Including grass and legumes in the crop rotation prevents the 
formation of plowpans. Keeping plant residues on the surface or working them into the 
surface improves tilth and makes preparation of a seedbed easier. It also helps to 
control erosion, increase water intake, and supply organic matter. 
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Suitable for pasture are King Ranch bluestem, Rhodesgrass, Kleberg bluestem, 
Gordo bluestem, Medio bluestem, blue panicgrass, and Coastal bermudagrass or other 
adapted varieties of giant bermudagrass. Small grain, sudangrass, sorghum almum, and 
johnsongrass provide good supplemental pasture. Pastures need applications of 
nitrogen and phosphate fertilizers. 


Capability unit Ше-4, dryland; Ше-3, irrigated 


These units consist of deep, gently sloping fine sandy loams that have a slowly 
permeable or moderately permeable subsoil. These soils are— 


Duval fine sandy loam, 3 to 5 percent slopes. 
Webb fine sandy loam, 3 to 5 percent slopes. 


These soils occur mainly in the southern third of the county. Their total acreage is 
about 1 percent of the county. About 70 percent of their acreage is cultivated. 

The capacity to hold water and plant nutrients is moderate. Water intake is slow, and 
water erosion is a moderate or severe hazard in cultivated areas. 

These soils are suited to most crops commonly grown in the area and are well suited 
to native grass and adapted varieties of introduced grass. Corn, grain sorghum, and 
small grain are the main crops. If the soils are terraced, an example of a suitable 
cropping system is 1 year of a drilled crop, such as small grain, 1 year of grain sorghum, 
and 1 year of a row crop. A cover crop could be substituted for either the small grain or 
the grain sorghum. Vetch or winter peas should be planted occasionally. If these soils 
are not terraced, they should be in drilled crops continuously or in a rotation consisting 
of 3 years of grass and legumes and 1 year of a row crop. 

Terracing and contour tillage help to control erosion. The terraces should have 
protected outlets for removal of surplus water. The outlets should empty into a pasture 
or a prepared waterway. The cropping system should provide enough residue to supply 
organic matter, reduce the hazard of erosion, and maintain tilth and fertility. The 
residues should be kept on the surface. The amount of fertilizer to be applied is best 
determined through soil tests. 

These soils are best suited to a sprinkler system of irrigation. The cropping system in 
irrigated areas should include high-residue crops, and the residues should be kept on 
the surface. The amount of fertilizer to be applied to irrigated soils is best determined 
through soil tests. 

A considerable acreage that has been used for crops is being converted to tame 
pasture. Suitable for pasture are King Ranch bluestem, Rhodesgrass, Medio bluestem, 
Gordo bluestem, weeping lovegrass, and Coastal bermudagrass or other adapted 
varieties of giant bermudagrass. Sweetclover, such as yellowblossom, Madrid, or 
Hubam, are suitable legumes for tame pasture. Small grain, sudangrass, sorghum 
almum, and johnsongrass provide good supplemental pasture. Pastures need liberal 
applications of nitrogen and phosphate fertilizers. 


Capability unit Ше-5, dryland; Ше-5, irrigated 


These units consist of deep, gently sloping, strongly calcareous loams, clay loams, 
and silty clays that have a moderately permeable subsoil. These soils are— 


Austin silty clay, 3 to 5 percent slopes. 
Karnes loam, 3 to 5 percent slopes. 
Lewisville silty clay, 3 to 5 percent slopes. 
Venus clay loam, 3 to 5 percent slopes. 
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These soils occur in all but the northwestern and extreme southern parts of the 
county. Their total acreage is about 1.5 percent of the county. About 60 percent of their 
acreage is cultivated. 

These soils are high in lime and are somewhat droughty. Some crops, such as corn 
and grain sorghum, may develop chlorosis, or yellowing of the leaves. Runoff is 
excessive. 

Small grain, winter peas, and other cool-season crops are best suited. Corn, cotton, 
grain sorghum, and summer peas can be grown, but yields are low. Native grass and 
hay and pasture mixtures do well on these soils. An example of a suitable cropping 
system is 1 year of small grain or sudangrass and 1 year of a row crop. Another 
example is 2 years of grain sorghum and 1 year of a row crop. 

Controlling erosion, conserving moisture, and improving tilth are the most important 
management requirements. Terracing and contour tillage help to reduce runoff. Utilizing 
residues from small grain, grain sorghum, sorghum almum, and other crops improves 
structure and tilth and provides protection against erosion during heavy rains. Eroded 
areas should be kept in high-residue crops continuously, and organic matter, such as 
barnyard manure or cotton burs, should be kept on the surface. After 4 or 5 years of 
this kind of management, the eroded areas can be managed in the same way as the 
uneroded areas. 

These soils are suitable for irrigation. If irrigated, they can be planted to tame 
pasture of bermudagrass. The amount of fertilizer to be applied to irrigated soils is best 
determined through soil tests. 

Suitable for pasture are King Ranch bluestem, Rhodesgrass, Kleberg bluestem, 
Medio bluestem, Gordo bluestem, blue panicgrass, and Coastal bermudagrass or other 
adapted varieties of giant bermudagrass. Small grain, sudangrass, sorghum almum, 
and johnsongrass provide good supplemental pasture. 


Capability unit Ше-6, dryland; Ше-5, irrigated 


The one soil in these units, Karnes clay loam, 3 to 5 percent slopes, eroded, is 
moderately deep, moderately permeable, and strongly calcareous. It is inextensive and 
occurs mainly in the south-central part of the county. Nearly all of it is cultivated. 

This soil is suited to cultivation, but it has been damaged by water erosion. It could be 
restored to productivity if erosion were controlled. 

Terracing and contour tillage would help to check erosion. Terraces should have 
protected outlets that remove excess water to pastures or grassed waterways. Large 
amounts of organic matter are needed to improve structure and tilth. Small grain, winter 
peas, sorghum annum, sudangrass, or other high-residue crops should be grown 
continuously for 4 or 5 years. Residues should be kept on the surface, and additional 
organic matter, such as barnyard manure or cotton burs, should be applied to the most 
seriously eroded areas. Nitrogen and phosphate fertilizers are needed. 

Irrigated areas could be planted to tame pasture consisting of bermudagrass or some 
other perennial grass, such as King Ranch bluestem, Rhodesgrass, Medio bluestem, 
and blue panicgrass. Large amounts of fertilizer are needed. The amount to be applied 
to irrigated soils is best determined through soil tests. 


Capability unit Ше-7, dryland; Ше-6, irrigated 


These units consist of shallow to moderately deep, nearly level, moderately 
permeable clay loams and silty clays. These soils are— 


Patrick soils, 1 to 3 percent slopes. 
Stephen silty clay, 1 to 3 percent slopes. 
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These soils occur in all parts of the county. Their total acreage is about 2 percent of 
the county. About half of their acreage is cultivated. 

These soils are droughty and are low in natural fertility. Water erosion is a slight 
hazard. The Stephen soil is іту and is underlain by chalk and chalky marl. The Patrick 
soils are underlain by gravel. In many places the chalk or gravel has been exposed by 
tillage or by water erosion. 

These soils are well suited to native grass and adapted varieties of introduced grass 
but are poorly suited to cultivated crops. Cool-season crops grow best. The main crops 
are small grain, sudangrass, and grain sorghum. An example of a suitable cropping 
System is 3 years of high-residue crops, such as grain sorghum and small grain, and then 
1 year of a row crop. Another suitable system is one that consists of 1 year of a cover 
crop, 1 year of a drilled crop, and 1 year of a row crop. Winter peas or Hubam sweetclover 
should be grown occasionally. 

Conserving moisture, controlling erosion, supplying organic matter, and maintaining 
fertility are the important management requirements. All residues should be left on the 
surface. Areas where the underlying material is exposed need additional organic matter, 
which can be supplied by applying barnyard manure or cotton burs. Terracing and contour 
tillage help to reduce runoff and control erosion. The amount of fertilizer to be applied is 
best determined through soil tests. 

Suitable for pasture are blue panicgrass, King Ranch bluestem, Kleberg bluestem, 
sideoats grama, and Coastal bermudagrass or other adapted varieties of giant 
bermudagrass. Small grain, sudangrass, and sorghum almum provide good 
supplemental pasture. Pastures need applications of nitrogen and phosphate fertilizers. 


Capability unit Ше-8, dryland; 115-1, irrigated 


These units consist of level and nearly level, thick loamy fine sands that have a 
dense, slowly permeable or very slowly permeable subsoil. These soils are— 


Hockley loamy fine sand, 0 to 3 percent slopes. 
Leming loamy fine sand, 0 to 3 percent slopes. 


These soils occur in the southern third of the county. Their total acreage is about 
3.5 percent of the county. About 80 percent of their acreage is cultivated. 

The surface layer takes in water well, but the subsoil impedes the movement of 
both water and roots. Natural fertility is low. Wind erosion is a slight to moderate 
hazard, and the surface is billowy in places. 

If properly managed, these soils are productive. Watermelons, peanuts, corn, and 
grain sorghum are the main crops. Tame pasture consisting of native grass or of 
adapted varieties of introduced grass do well also. An example of a suitable cropping 
system is 3 years of drilled crops and then 1 year of a row crop. The row crop should 
be followed by a winter cover crop. 

Controlling erosion, conserving moisture, supplying organic matter, and maintaining 
fertility are the chief management requirements. If the soils are dryfarmed, drilled 
crops should be included in the cropping system. Deep plowing helps to maintain a 
cloddy surface and serves as an emergency and temporary control of wind erosion. 
Grass and weeds should be allowed to grow late in summer and early in fall, as this 
increases the amount of organic matter and helps to conserve soil moisture. The 
amount of fertilizer to be applied is best determined through soil tests. 

Much of the acreage is being converted to tame pasture by seeding, sprigging, or 
sodding with proven varieties of grass. Weeds are controlled by cultivation, mowing, or 
shredding, or by using chemicals. Pastures are fertilized and grazing or mowing is 
controlled until the grass is established. Suitable for tame pasture are Coastal 
bermudagrass, Rhodesgrass, blue panicgrass, Medio bluestem, and weeping lovegrass. 
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These soils are suited to sprinkler irrigation. If they are irrigated, the cropping 
system should include crops that provide enough residue to control wind erosion, 
maintain tilth, and supply organic matter. The residues should be worked into the 
surface layer. Liberal applications of nitrogen and phosphate fertilizers are needed. 


Capability unit Ше-9, dryland; 115-2, irrigated 


The one soil in these units, Duval loamy fine sand, 1 to 5 percent slopes, is deep 
and has a thick surface layer and a crumbly, moderately permeable subsoil. This 
Soil occurs mainly in the extreme southern part of the county and makes up less 
than 1 percent of the acreage. About 85 percent of it is cultivated. 

This soil takes in water well but has a moderate to low capacity to store water for 
plants. It is slightly to moderately susceptible to wind and water erosion. 

This soil is fairly productive if properly managed. Small grain, grain sorghum, 
corn, peanuts, and watermelons are the main crops. Native grass and adapted 
varieties of introduced grass are well suited also. 

A good cropping system is that of keeping the soil in drilled small grain or 
sudangrass half the time, or in a cover crop of grass and legumes for 1 year and 
then in a row crop for 1 year. 

Damage from wind erosion can be limited by keeping a cover of vegetation on 
this soil, either by growing a cover crop or by utilizing all plant residues. Small grain, 
winter peas, and other cover crops that are planted late in summer or early in fall 
generally make enough growth to protect the soil during the blowing season. 

Stripcropping and leaving grain sorghum stubble as high as feasible help to 
reduce the danger of wind erosion. Residues from all crops should be left on the 
surface. They not only protect the soil from blowing but also help to control water 
erosion and increase tilth and productivity. The amount of fertilizer to he applied is 
best determined through soil tests. 

This soil is suited to sprinkler irrigation. If it is irrigated, the cropping system 
should include crops that leave large amounts of residue, which supply organic 
matter, maintain tilth, and protect the soil from wind and water erosion. All plant 
residues should be left on the surface. The amount of fertilizer to be applied to 
irrigated soils is best determined through soil tests. 

Large acreages of both dryfarmed and irrigated cropland are being converted to 
tame pasture by seeding, sprigging, or sodding with proven varieties of grass. 
Weeds are controlled and grazing and mowing are regulated so that the grass can 
become established. The amount of fertilizer to be applied is best determined 
through soil tests. Suitable for tame pasture are Coastal bermudagrass, blue 
panicgrass, Rhodesgrass, Medio bluestem, and weeping lovegrass. 


Capability unit Ше-10, dryland 


In this unit is Krum complex, which consists of deep to shallow, gently sloping 
and sloping, slowly permeable to moderately permeable clays on old alluvial fans 
and in narrow valleys. This complex occupies less than 1 percent of the county. 

Less than 15 percent of it is cultivated. 

Most of the acreage is in native vegetation because the areas are inaccessible or 
because they are long, narrow, and irregularly shaped. Only a small part has been cleared 
and cultivated. The shallow soils are droughty; the deeper soils have good capacity to hold 
water. Water erosion, the chief limitation, is a moderate to serious hazard. 

Small grain is the main crop. Most of it is grazed late in fall and in winter. If the 
soils in this complex are terraced, a suitable cropping system is 1 year of a drilled 
crop, 1 year of grain sorghum, and 1 year of a row crop, such as corn. If these soils 
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are not terraced, а high-residue crop, such as drilled small grain ог sudangrass, 
should be grown 2 years out of 3. If properly managed, the residues supply organic 
matter, improve tilth, and help to control water erosion. 

Suitable for pasture are King Ranch bluestem, Rhodesgrass, Kleberg bluestem, 
Gordo bluestem, blue panicgrass, sideoats grama, little bluestem, indiangrass, green 
sprangletop, and Wilman lovegrass. Small grain, sudangrass, sorghum almum, and 
johnsongrass provide good supple-mental pasture. Pastures need applications of 
nitrogen and phosphate fertilizers. 


Capability unit Ills-1, dryland; IIls-3, irrigated 


These units consist of deep, nearly level fine sandy loams and clay loams that have a 
very slowly permeable subsoil. These soils are— 


Crockett; fine sandy loam, 0 to 1 percent slopes. 
Orelia clay loam, 0 to 1 percent slopes. 


These soils are inextensive and occur mainly in the southern and southwestern parts 
of the county. Nearly all of their acreage is cultivated. 

Internal drainage is very slow. The surface layer is slightly or moderately crusty. The 
subsoil is dense, compact, heavy sandy clay or stiff clay that impedes the movement of 
water, air, and roots. Most of the rainfall runs off. 

Small grain, corn, and grain sorghum are the main crops. Native grass and adapted 
varieties of introduced grass grow well. An example of a suitable cropping system is 1 
year of a high-residue crop, such as small grain or grain sorghum, and then 1 year of a 
row crop. The row crop should be followed by a winter cover crop. 

Increasing the water intake and improving tilth are the chief management 
requirements. The cropping system should include crops that provide large amounts of 
residue. For best results, the residues should be left on the surface. The amount of 
fertilizer to be applied is best determined through soil tests. 

These soils are suitable for either sprinkler or row irrigation. If they are irrigated, the 
cropping system should include 1 year of drilled crops and then 2 years of row crops. 
Vetch or winter peas should be grown occasionally; such crops supply organic matter 
and help to maintain tilth and fertility. All plant residues should be left on the surface. 
Fertilizer is needed. The amount to be applied is best determined through soil tests. 

Suitable for pasture are Wilman lovegrass, Rhodesgrass, Kleberg bluestem, Gordo 
bluestem, blue panicgrass, and Coastal bermudagrass or other adapted varieties of 
giant bermudagrass. Small grain, sudangrass, sorghum almum, and johnsongrass 
provide good supplemental pasture. Pastures need regular applications of nitrogen and 
phosphate fertilizers. 


Capability unit 15-2, dryland; 115-2, irrigated 


The soils in these units, Patrick soils, 0 to 1 percent slopes, are shallow, moderately 
permeable clay loams, clays, or loams. These soils occur throughout the county on 
terraces along the major streams and rivers. They are inextensive. Most of their acreage is 
cultivated. 

These soils are droughty and are susceptible to compaction when moist. They are 
less productive than associated deeper soils. 

Grain sorghum, corn, small grain, and cotton are the main crops. Native grass and 
hay and pasture mixtures can be grown also. An example of a suitable cropping system 
is 1 year of a drilled crop, such as small grain or sudangrass, and then 2 years of row 
crops. Another example is 1 year of grain sorghum and 1 year of a row crop. 
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Maintaining productivity and tilth and adapting a cropping system to the inherent soil 
limitations are the chief management problems. The cropping system should provide 
enough residue to supply organic matter, reduce loss of moisture by evaporation, and 
increase water intake. The residues should be left on the surface. The amount of 
fertilizer to be applied is best determined through soil tests. 

These soils are suited to either sprinkler or row irrigation. If irrigated, they should be 
mulched or kept in a cover crop or in grass and legumes for 1 year and then in row 
crops for 2 years. All residues should be kept on the surface. Fertilizer is needed. The 
amount to be applied to irrigated soils is best determined through soil tests. 

Suitable for pasture are Kleberg bluestem, Gordo bluestem, blue panicgrass, 
weeping lovegrass, and Coastal bermudagrass or other adapted varieties of giant 
bermudagrass. 


Capability unit IVe-1, dryland; IVs-1, irrigated 


The one soil in these units, Orelia, clay loam, 1 to 3 percent slopes, is deep and dark 
colored and has a very slowly permeable subsoil. This soil occurs in the southern third 
of the county. It occupies less than 1 percent of the acreage. About 70 percent of it is 
cultivated. 

This soil has a moderate supply of plant nutrients. Ordinarily, it has poor tilth. The 
surface layer is slightly crusty and soaks up only a small amount of rainfall. 

Small grain, grain sorghum, and corn are the main crops. Coastal bermudagrass, 
sudangrass, flax, and cotton are grown also, but less extensively. Native grass and 
adapted varieties of introduced grass are well suited. An example of a suitable cropping 
system is 1 year of a drilled crop, such as small grain or sudangrass, and 1 year of a 
row crop. The row crop should be followed by a winter cover crop. 

Conserving moisture and improving tilth and productivity are the chief management 
requirements. The cropping system should include high-residue crops. For best results, 
all plant residues should be left on the surface. The amount of fertilizer to be applied is 
best determined through soil tests. 

This soil is suited to row irrigation. If it is irrigated, the cropping system should include 
1 year of a cover crop, or of grass and legumes, or of a drilled crop and then 1 year of a 
row crop. All residues should be left on the surface. The amount of fertilizer to be 
applied to irrigated soils is best determined through soil tests. 

Suitable for pasture are Kleberg bluestem, blue panicgrass, weeping lovegrass, 
Medio bluestem, Gordo Bluestem, and Coastal bermudagrass or other adapted varieties 
of giant bermudagrass. Pastures need applications of nitrogen and phosphate fertilizers. 


Capability unit IVe-2, dryland 


The one soil in this unit, San Antonio clay loam, 3 to 5 percent slopes, is deep, dark 
colored, and noncalcareous. It has a dense, blocky, very slowly permeable subsoil. 

This soil occurs mainly in the eastern and southeastern parts of the county. It makes 
up less than 1 percent of the acreage. About 60 percent of it is cultivated. 

This soil takes in water very slowly when wet. It is moderately susceptible to water 
erosion. 

Small grain, grain sorghum, and corn are the main crops. Native grass and adapted 
varieties of introduced grass do well also. An example of a suitable cropping system is 1 
year of grain sorghum planted in rows and then 1 year of a drilled crop, such as small 
grain or sudangrass. Sweetclover can be substituted occasionally for grain sorghum. 

Controlling erosion, conserving moisture, and improving tilth and productivity are 
the chief management requirements. If this soil is cultivated, a complete terrace 
system should be installed and all tillage should be on the contour. The cropping 
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system should include crops that leave large amounts of residue. All residues should 
be left on the surface. The amount of fertilizer to be applied is best determined 
through soil tests. 

Much of the acreage is being converted to tame pasture. Suitable for tame 
pasture are blue panicgrass, Medio bluestem, Kleberg bluestem, weeping lovegrass, 
and Coastal bermudagrass or other adapted varieties of giant bermudagrass. Small 
grain, sudangrass, sorghum almum, and johnsongrass provide good supplemental 
pasture. Pastures need applications of nitrogen and phosphate fertilizers. 


Capability unit IVe-3, dryland 


This unit consists of deep, gently sloping and sloping, dark-colored, calcareous 
clays and gravelly clays that have a slowly permeable subsoil. These soils are— 


Houston clay, 3 to 5 percent slopes, severely eroded. 
Houston Black gravelly clay, 5 to 8 percent slopes. 


These soils occur mainly in the northeastern, central, and southwestern parts of 
the county. They make up about 1 percent of the acreage. About 75 percent of their 
acreage is cultivated. 

Water intake is good when these soils are dry but very slow when they are wet. 
Water erosion is a hazard, particularly during heavy rains. Natural fertility is 
moderately high. 

Corn, grain sorghum, cotton, and small grain are the main crops. Native grass and 
adapted varieties of introduced grass do well. If these soils are cultivated, they should 
be in grass and legumes 4 years out of 5 or continuously in drilled crops, such as 
small grain and sudangrass. 

Controlling erosion, conserving moisture, and improving tilth and productivity are 
the chief management requirements. All plant residues should be left on the surface. 
The amount, of fertilizer to be applied is best determined through soil tests. 

Suitable for tame pasture are deep-rooted grasses, such as King Ranch bluestem, 
Rhodesgrass, Kleberg bluestem, and Coastal bermudagrass. Small grain, 
sudangrass, sorghum almum, and johnsongrass provide good supplemental grazing. 
Pastures need liberal applications of nitrogen and phosphate fertilizers. 


Capability unit IVe-4, dryland 


This unit consists of Webb soils, 3 to 5 percent slopes, eroded. These soils are 
deep, fine sandy loams that have a slowly permeable subsoil. They occur mainly in 
the southern third of the county. Their total acreage is about 2 percent of the county. 
About half of their acreage is cultivated. 

These soils have been damaged by erosion and are somewhat droughty. Erosion 
has exposed the dense, blocky subsoil consequently, tilth is poor. Many 
gullies have formed. Runoff collects in these gullied areas, thereby increasing the 
hazard of erosion. 

Small grain, corn, and grain sorghum are the main cultivated crops. Bermudagrass, 
sudangrass, flax, and other hay and pasture mixtures are grown also, but less 
extensively. If these soils are terraced, an example of a suitable cropping system is 1 
year of grain sorghum, 1 year of a cover crop, and 1 year of a row crop. The row crop 
should be followed by a winter cover crop. A drilled crop, such as small grain, can be 
substituted for the cover crop. If these soils are not terraced, they should be in grass 
and legumes for 3 or 4 years and then in grain sorghum for 1 year. 
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Figure 23.—An eroded Webb soil. Note the light-colored areas where erosion has exposed the subsoil. 
The deeper gullies are not cultivated. 


Controlling erosion, conserving moisture, and improving tilth and productivity are the 
chief management requirements. Terracing and contour tillage are important. Terraces 
should empty into pastures or grassed waterways. The cropping system should include 
crops that leave large amounts of residue, and all residues should be left on the surface. 
Nitrogen and phosphate fertilizers are needed. The amount to be applied is best 
determined through soil tests. 

Suitable for tame pasture are Kleberg bluestem, blue panicgrass, Medio bluestem, Gordo 
bluestem, weeping lovegrass, and Coastal bermudagrass or other adapted varieties of giant 
bermudagrass. Small grain, sudangrass, and sorghum almum provide good supplemental 
pasture. Pastures need applications of nitrogen and phosphate fertilizers. 


Capability unit IVe-5, dryland; Ше-7, irrigated 


These units consist of gently sloping loamy fine sands that have a moderately slowly 
permeable to very slowly permeable subsoil. These soils are— 


Duval soils, 3 to 5 percent slopes, eroded. 
Hockley loamy fine sand, 3 to 5 percent slopes. 


These soils occur in the southeastern and southern parts of the county. They make 
up almost 2 percent of the acreage. About 80 percent of their acreage is cultivated. 

The sandy surface layer has low capacity to hold water and plant nutrients. Some 
areas have been damaged by wind and water erosion. 

These soils are best suited to native grass or to adapted varieties of introduced grass. 
Grain sorghum, small grain, corn, peanuts, and watermelons are the main cultivated 
crops. An example of a suitable cropping system is 2 years of small grain, 1 year of grain 
sorghum, and then 1 year of a row crop. A cover crop can be substituted for the small 
grain in the rotation. 

Although these soils are best suited to perennial vegetation, they can be farmed if a 
continuous cover of plants and plant residues is maintained. A drilled crop should be 
included in the cropping system. Deep plowing increases the amount of clay in the surface 
layer. The eroded areas can be terraced if enough of the clayey subsoil material is used to 
stabilize the terrace ridges. Productivity can be increased by the addition of nitrogen and 
phosphate fertilizers. The amount to be applied is best determined through soil tests. 

These soils are best suited to the sprinkler type of irrigation. They require the same 
management under irrigation as they do if dryfarmed. 
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Suitable pasture grasses are Coastal bermudagrass, weeping lovegrass, blue 
panicgrass, Medio bluestem, and Kleberg bluestem. Small grain and sudangrass provide 
good supplemental pasture. Pastures need applications of nitrogen and phosphate 
fertilizers. 


Capability unit IVe-6, dryland; 115-4, irrigated 


The one soil in these units, Eufaula fine sand, 0 10 5 percent slopes, is a deep, loose 
sand that is underlain by sandy clay loam at a depth of 42 to 100 inches or more. In 
places the slope is as much as 8 percent. This soil occurs in the extreme southern part 
of the county. It makes up about 5 percent of the acreage. About 10 or 12 percent of it is 
cultivated, and the rest is used as range. 

This soil has low capacity to hold water and plant nutrients. It is highly susceptible to 
wind erosion and is best suited to perennial vegetation. 

Peanuts and watermelons are the main cultivated crops. Small grain, grain sorghum, 
and corn are also grown, but less extensively. An example of a suitable cropping system 
is 1 year of grain sorghum and then 1 year of a row crop. The row crop should be 
followed by a winter cover crop. 

Controlling erosion, conserving moisture, and improving fertility are the chief 
management requirements. If cultivated, this soil must be protected by maintaining a 
continuous cover of plants and plant residues. The residues should be left on the surface. 
They not only supply organic matter and help to control wind erosion but also reduce the 
loss of moisture by evaporation. Wind stripcropping helps to control soil blowing. The 
amount of fertilizer to be applied is best determined through soil tests. 

The sprinkler type of irrigation is most suitable. If irrigated, this soil should be planted 
to small grain for 1 year and then to a row crop for 1 year. A cover crop or a grass or 
legume crop can be substituted for the small grain. A winter cover crop should be 
grown also. Fertilizer is needed. The amount to be applied to irrigated soils is best 
determined through soil tests. 

Large acreages of cropland are being converted to pasture, mostly irrigated tame 
pasture. Suitable for pasture are Coastal bermudagrass or other adapted varieties of giant 
bermudagrass. Liberal applications of nitrogen and phosphate fertilizers are needed. 


Capability unit IVe-7, dryland 


This unit consists of shallow and deep, nearly level and gently sloping, moderately 
permeable clay loams and silty clays. These soils are— 


Brackett-Austin complex, 1 to 5 percent slopes. 
Brackett clay loam, 1 to 5 percent slopes. 
Patrick soils, 3 to 5 percent slopes. 

Stephen silty clay, 3 to 5 percent slopes. 


These soils occur mainly in the north-central half of the county. They occupy less 
than 1 percent of the acreage. About half of their acreage is cultivated. 

For the most part, these soils are so shallow that they cannot store large amounts of 
water. They are too droughty to be productive of row crops. They are moderately 
susceptible to water erosion. Natural fertility is low. 

These soils are best suited to native grass or to adapted varieties of introduced 
grass. Small grain is the main cultivated crop. An example of a suitable cropping 
System is 3 or 4 years of small grain and then 1 year of grain sorghum. 
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Conserving moisture, controlling erosion, and improving tilth are the chief 
management requirements. If these soils are cultivated, a complete terrace system 
should be installed and all аде should be on the contour. Terrace outlets should be 
protected, and excess water should empty into pastures or into grassed waterways. The 
cropping system should provide large amounts of plant residues, and residues should be 
left on the surface. 

Suitable for pasture are bermudagrass, King Ranch bluestem, blue panicgrass, 
sideoats grama, little bluestem, and johnsongrass. Small grain, sudangrass, sorghum 
almum, and johnsongrass provide good supplemental pasture. Pastures need 
applications of nitrogen and phosphate fertilizers. 


Capability unit VW-1, dryland 


The soils in this unit, Trinity and Frio soils, frequently flooded, are deep, dark- 
colored, calcareous clays or clay loams on flood plains. These soils are nearly level and 
poorly drained. They occur mainly in the northern half of the county. Their total acreage 
is about 3 percent of the county. Less than 5 percent of their acreage is cultivated. 

These soils receive runoff from higher lying soils and are subject to the hazards of 
flooding, scouring, and deposition of fresh material. For the most part, they are slowly 
permeable to water, air, and roots. Natural fertility is high. 

Because of flooding, these soils are not suited to cultivated crops. They are best 
suited to native grass or to adapted varieties of introduced grass. They are highly 
productive but require careful management. 

Maintaining an adequate cover of vegetation is most important. Ordinarily, such 
cover can he established by proper seeding and by regulation of grazing and mowing. 
Only half the current growth of native grass should be grazed off. Mowing or spraying 
helps to keep down undesirable weeds and brush. Brush control may be needed in 
some areas. Some scoured or gullied areas may need to be shaped. 

These soils are used mostly for permanent hay or as pasture and range. There are 
suitable sites for farm ponds and for wildlife and recreational areas. 


Capability unit VW-2, dryland 


The soils in this unit, Zavala and Gowen soils, frequently flooded are deep, poorly 
drained, somewhat granular, noncalcareous fine sandy loams and clay loams on flood 
plains. These soils occur mainly in the southern half of the county. Their total acreage is 
less than 1 percent of the county. Less than 5 percent of their acreage is cultivated. 

These soils receive runoff from higher lying soils and are subject to the hazards of 
flooding, scouring, and deposition after every heavy rain. They are moderately 
permeable to water, air, and roots. Natural fertility is moderate. 

Because of flooding, these soils are not suited to cultivated crops. They are best 
suited to native grass or to adapted varieties of introduced grass. They are moderately 
productive but require careful management. 

Maintaining an adequate cover of vegetation is most important. Ordinarily, such cover 
can be established by proper seeding and by regulation of grazing and mowing. Only 
half the current growth of native grass should be grazed off. Mowing, spraying, or 
shredding helps to keep down undesirable weeds and brush. Brush control may be 
needed in some areas. Some scoured or gullied areas may need to be shaped. 

These soils are used mostly for permanent hay or as pasture and range. There are 
suitable sites for farm ponds and for wildlife and recreational areas. 
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Capability unit Vle-1, dryland 


This unit consists of deep, gently sloping, eroded fine sandy loams and clay loams 
that have a slowly permeable or very slowly permeable subsoil. These soils are— 


Crockett soils, 2 to 5 percent slopes, eroded. 
San Antonio clay loam, 3 to 5 percent slopes, eroded. 
Webb soils, 3 to 5 percent slopes, severely eroded. 


These soils occur mainly in the southeastern and southern parts of the county. They 
make up less than 1 percent of the acreage. About 35 percent of their acreage is 
cultivated. 

The organic-matter content of these soils is low, and the natural fertility is moderate to 
low. Runoff is rapid, and gullies have formed. 

These soils have been damaged by erosion to the degree that they are not suited to 
cultivated crops. They are best suited to native grass or to adapted varieties of perennial 
grass. They are only moderately productive. 

The chief management need is to establish and maintain an adequate cover of 
vegetation. Such management includes regulation of grazing or mowing, increasing 
fertility, improving water intake, and controlling erosion. Only half the current growth of 
native grass should be grazed off. Mowing, spraying, or shredding helps to keep down 
weeds, brush, and undesirable plants. Brush control may be needed in some areas. 
Diversion terraces may be needed. Some gullies need to be shaped or to be stabilized by 
means of erosion-control structures. 

These soils are used mostly for permanent hay or as pasture and range. There are 
suitable sites for farm ponds and for wildlife and recreational areas. 


Capability unit Vle-2, dryland 


The soils in this unit, Houston-Sumter clays, 5 to 10 percent slopes, severely eroded, 
are deep to very shallow and have a slowly permeable subsoil. These soils occur in the 
northeastern, central, and southwestern parts of the county. Their total acreage is less 
than 2 percent of the county. About 30 percent of their acreage is cultivated. 

These soils are droughty, moderate to low in natural fertility, and low in organic-matter 
content. They have been damaged by water erosion. Runoff is rapid, and gullies form 
readily. The capacity to store water is fair to poor. Because of the strong slopes and the 
damage from erosion, these soils are not suited to cultivated crops. They are best suited 
to native grass or to adapted varieties of perennial grass. They are moderately productive 
during seasons of normal rainfall but require careful management. 

Establishing an adequate cover of vegetation by seeding and by regulation of grazing is 
the chief management need. Grazing should be regulated so that half the current growth 
of desirable grass is left as a protective cover. Brush control is needed in some areas. 
Diversion terraces may be needed in gullied areas. Some gullies need to be shaped, and 
some need to be stabilized by means of erosion-control structures. 

These soils are used for hay crops or as pasture and range. There are suitable sites for 
farm ponds and for wildlife and recreational areas. 


Capability unit Vle-4, dryland 


The one soil in this unit, Hockley loamy fine sand, 3 to 5 percent slopes, eroded, is 
deep and has a slowly permeable subsoil. This soil occurs in the southern third of the 
county. It makes up about 1 percent of the acreage. About 45 percent of it is cultivated. 

This soil is droughty, moderately low in natural fertility, and low in organic-matter 
content. It has been damaged by erosion. Runoff is rapid. Gullies form readily, and 
existing gullies increase in size. 
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Because this soil is highly susceptible to water erosion, it is not suited to cultivated 
crops. It is best suited to native grass or to adapted varieties of introduced grass. It is only 
fairly productive. 

Establishing a good cover of vegetation is the chief management requirement. Grazing 
must be regulated. Brush control may be needed in some areas. Most drainageways can 
be converted to grassed waterways. Diversion terraces may be needed in some gullied 
areas. In places erosion-control structures are needed to stabilize gullied natural 
waterways. 

This soil is used mostly for hay crops or as tame pasture and range. There are 
suitable sites for farm ponds and for wildlife and recreational areas. 


Capability unit VIs-1, dryland 


The soils in this unit, Crawford and Bexar stony soils, are moderately deep and 
shallow, noncalcareous stony clays and cherty clay loams that have a slowly permeable 
subsoil. These soils occur in the northern third of the county. They make up about, 5 
percent of the acreage. 

Because these soils are so rocky, they are not suited to cultivated crops. They are 
best suited to native grass. Natural fertility is high, and nutritious grass grows abundantly. 
Careful management is required. 

Establishing a cover of perennial native grass that increases in quality and quantity 
and protects the soil from erosion is the chief management need. Grazing should be 
regulated so that half the current growth of desirable grass is left each year. Range 
seeding, brush control, fencing, and water development may be needed. 

For the most part, these soils are used as range or for suburban homesites. There are 
suitable sites for farm ponds and for wildlife and recreational areas. 


Capability unit VIs-2, dryland 


This unit consists of very shallow, dark-colored stony clays and stony clay loams over 
chalk and hard limestone bedrock. These soils are— 


Tarrant association, gently undulating. 
Tarrant soils, chalk substratum, undulating. 


For the most part, these soils are very shallow and rocky. They have limited capacity 
to store water and consequently are droughty. They are moderately high in natural 
fertility but only fairly productive. There are, however, small areas of deep and 
moderately deep clayey soils that are moderately productive. 

These soils are not suited to cultivated crops. They are best suited to native grass. 

Establishing an adequate cover of native grass that increases in quality and quantity and 
protects the soils from erosion is the chief management need. Grazing should be regulated 
so that half the current growth of desirable grass is left each year. Deferment of grazing, 
water development, brush control, range seeding, and fencing may be needed. 

These soils are used mostly as range or for suburban homesites. There are also 
suitable sites for wildlife and recreational areas. 


Capability unit VIs-3, dryland 


This unit consists of very shallow, rolling and hilly, dark-colored stony clays and stony 
clay loams over hard limestone bedrock. These soils are— 


Brackett-Tarrant association, hilly (Tarrant soils only). 
Tarrant association, rolling. 
Tarrant association, hilly. 
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These soils are fertile but droughty. They are also susceptible to water erosion. They 
are not suitable for cultivation and are best used as range. They are moderately 
productive but require careful management. 

Providing an adequate cover of grass that will protect these soils from erosion is the 
chief management need. Grazing should be regulated so that only half the current 
growth is grazed each year. Deferment of grazing, range seeding, water development, 
fencing, and brush control are a few of the necessary management practices. 

These soils are used mostly as range. There are suitable sites for wildlife and 
recreational areas and also for suburban uses. 


Capability unit VIls-1, dryland 


The soils in this unit, Brackett soils, 5 to 12 percent slopes, are very shallow, light-colored, 
calcareous gravelly to stony clay loams over soft limestone bedrock interbedded with hard 
limestone. These soils occur mainly in the northwestern part of the county. Their total acreage 
is less than 2 percent of the county. Less than 15 percent of their acreage is cultivated. 

These soils are droughty and limy. A crust is likely to form on the surface. Natural 
fertility is low. Water erosion is a hazard. 

These are unproductive soils that are not suited to cultivated crops. They are best 
suited to native grass. They need careful management. 

The chief management need is to maintain an adequate cover of vegetation. Grazing 
should be regulated so that only half the current growth of desirable grass is grazed off. 
Deferment of grazing, range seeding, water development, fencing, and brush control are 
a few of the necessary management practices. 

These soils are used mostly as range. There are suitable sites for farm ponds and for 
wildlife and recreational areas. 


Capability unit VIls-2, dryland 


This unit consists of very shallow, hilly or moderately steep, light-colored, calcareous 
gravelly to stony clay loams over soft limestone bedrock interbedded with hard 
limestone. These soils are— 


Brackett soils, 12 to 30 percent slopes. 
Brackett-Tarrant association, hilly (Brackett soils only). 


These soils occur in the northern and northwestern parts of the county. They make 
up almost 6 percent of the acreage. 

Natural fertility is low, and the water-storage capacity is limited. The surface tends to 
crust. Water erosion is the chief hazard. These soils are best suited to native grass. 
They require careful management. 

Maintaining an adequate cover of vegetation is the chief management need. 

Grazing should be regulated so that only half the current growth of desirable grass is 
grazed off, Deferment of grazing, range seeding, water development, fencing, and brush 
control are a few of the necessary management practices. 

These soils are used mostly as range. There are suitable sites for farm ponds and for 
wildlife and recreational areas. 


Capability unit VIls-3, dryland 


This unit consists of deep gullies, hilly gravelly land, and outcrops of caliche. There is 
little or no soil. The land types in this unit are— 


Gullied land. 
Hilly gravelly land. 
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These land types occur throughout the county but are inextensive. Less than 5 
percent of their acreage is cultivated. They are best suited to native grass, but they are 
not productive and the vegetation is scanty and of poor quality. 

Maintaining an adequate cover of vegetation is the chief management need. 

Grazing should be regulated so that only half the current growth of native grass is 
grazed off. Deferment of grazing, fencing, range seeding, and brush control are a few of 
the necessary management practices. These land types are used mostly as range. 
There are suitable sites also for wildlife and recreational areas. 


Predictions of Crop Yields 


| Table 2jists the soils of Bexar County and gives predictions of average acre yields of 
the principal crops under two levels of dryland management. The figures in the A 
columns are predictions of yields under ordinary management; those in the B columns 
are predictions of yields under improved management but are not assumed to represent 
the maximum obtainable. 

The improved management used to obtain the yields given in the B columns of 
includes the following measures: 


1. Consistent use of soil-improving crops, cover crops, and high- 
residue crops in the rotations. 
2. Proper management of crop residues. 
3. Conservation of moisture by means of such practices as terracing 
and contour farming. 
4.  Timely application of fertilizer in amounts determined by soil and 
crop needs. 
Timely tillage, seeding, and harvesting. 
Timely measures for control of weeds, insects, and plant diseases. 
Selection of proven better varieties of crops, timely planting, and 
proper spacing. 


мо әл 


Ordinary management is management that is deficient іп one or more of the 
measures that make up a program of improved management. 

The predictions пране 2|аге based on information obtained from farmers and on the 
results of long-term experiments. No predictions of yields are given for miscellaneous 
land types and for the soils that are not commonly used for the specified crops. Such 
soils include those mapped in associations; some steep, stony, or severely eroded soils: 
and soils that are frequently flooded. 


Range 


This section prepared by Dean Issacs, range conservationist, Soil Conservation Service. 


Native grassland amounts to about 40 percent of the total land area of Bexar County, or 
nearly 320,000 acres. Two areas in the county are used primarily for range. The larger of 
these is the Edwards Plateau, which is a limestone area in the northern third of the county 

This area has about 214,000 acres of rangeland. The other is much smaller. It 
consists of about 35,000 acres of sandhills located in the southern end of the county. The 
remaining 71,000 acres of rangeland consists of bottom lands that are flooded occasionally 
and of small pastures on approximately 1,000 livestock farms scattered throughout the 
county. On almost all the ranches, some cropland is used for supplemental grazing. The 
chief crops used for temporary grazing are small grain, sudangrass, and johnsongrass. 
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Figure 24.—Typical landscape on Edwards Plateau. 


The original grass cover of Bexar County consisted principally of medium height 
grasses. The rangelands have been grazed by domestic livestock since early in the 1700's, 
when the Spanish missions were established. Grazing has been both heavy and 
continuous and has resulted in deterioration of the plant cover and in excessive crusting of 
the soil. The better forage plants have decreased, and brush and other inferior plants have 
increased. 

Production of range vegetation is affected by the climate. In Bexar County, there are 
two well-defined growing seasons. The season of greatest production extends through 
April, May, and June. In most years, this is the period when rainfall is heaviest and 
temperatures are most favorable for the growth of warm-season grasses. The other 
growing season is during September and October. Rainfall is generally lighter during this 
period than in spring, and cool temperatures at night during the last part of the fall 
season slow the growth of warm-season grasses. High temperatures and low rainfall 
retard the growth of forage plants during July and August. In December, January, 
February, and March, warm-season plants grow very slowly because of the short days, 
cool temperatures and low rainfall. High humidity and misty weather during this period 
often cause standing dry grass to deteriorate in food value. Overgrazed ranges are likely 
to be short of suitable forage during this part of the winter season. 


Range sites and condition classes 


Rangeland is classified into range sites according to its ability to produce native 
vegetation. Different kinds of range produce different kinds and amounts of grass. The 
inherent productive capacity of different areas of rangeland depends principally on the 
combined effects of the soils and the climate. Each range site has its own soils and 
environmental conditions, and these produce a characteristic plant community. 

Climax vegetation is the stabilized plant community on a particular range site. It 
reproduces itself and makes only small adjustments over a period of years, so long as the 
environment remains unchanged. In the descriptions of range sites, native plants are 
referred to as increasers, decreasers, and invaders. Increasers and decreasers are a part of 
the climax vegetation. 

Livestock graze selectively and seek the plants that are the most palatable. Decreasers 
are steadily reduced or killed out under heavy continuous grazing because the livestock 
generally prefer them. Increasers are plants that begin to spread when the decreasers begin 
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to decline. These plants are commonly shorter and less palatable than the decreasers. If the 
increasers are grazed heavily, they may decline and be replaced by invader plants. Invaders 
are plants normally not present in the climax vegetation. Many are plants not suitable for 
grazing, such as brush, and others are less palatable, low-growing grasses and weeds. 

Four range condition classes are recognized. The classes are based on degree of 
departure from the original or climax vegetation brought about by grazing or other use. They 
show the difference between what is now growing on the site and the native vegetation that 
originally grew on that particular site. Range condition is expressed as follows: A range is in 
excellent condition if 75 to 100 percent of the vegetation is of the same kind as in the original 
stand. It is in good condition if the percentage is between 50 and 75, in fair condition if the 
percentage is between 25 and 50 and in poor condition if the percentage is less than 25. 

Good range management requires recognition of the range site and determination of 
range condition. Range that is kept in good or excellent condition provides optimum forage 
yields and is protected against excessive erosion and loss of water. Local representatives of 
the Soil Conservation Service can help make range-site and range-condition determinations 
and can help in the planning of a management program that will improve or maintain the 
condition of the range. 


Descriptions of range sites 


The soils of Bexar County have been grouped into ten major range sites and eight minor 
ones. The major sites are called Rocky Upland, Low Stony Hill, Steep Rocky, Adobe, Steep 
Adobe, Redland, Sandy Savannah, Valley, Loamy Bottomland, and Rolling Blacklands. The 
minor sites occur as small scattered tracts. 

Each site differs enough from all the others to produce a significantly different kind and 
amount of climax vegetation and to require different management. Descriptions of the 
individual sites follow. Each description includes information about the nature of the soils, 
the topography, and the native vegetation. Each also gives predictions of herbage yields. 
The predictions are based partly on records of yields from clipped plots and partly on 
estimates. They represent air-dry weight of herbage. Woody plants are not included. 


Rocky Upland Range Site 


This site is made up mainly of very shallow, dark-gray, calcareous clay loams and clays 
that have varying amounts of stones, flagstones, cobblestones, gravel, and channery 
fragments scattered on the surface and distributed through the profile. These soils are 
predominantly 6 to 10 inches deep, but there are pockets of deeper soil and also spots 
where bedrock is exposed. The soils in this site are— 


Tarrant association, gently undulating. 
Tarrant soils, chalk substratum, undulating. 


Small tracts of the Redland site and of the Adobe site are commonly associated with 
the Rocky Upland site, and some are included within areas of the Rocky Upland site. 

Areas typical of the Rocky Upland site are reached by going approximately 8 miles 
northwest from San Antonio on Culebra Road, then about 2.5 miles north on Tezel 
Road. The areas are in pastures on either side of the road. 

The dominant decreasers on this site are little bluestem (which makes up 50 percent 
of the climax vegetation), sideoats grama, plains lovegrass, Canada wildrye, and green 
sprangletop. 

The increasers are hairy grama, buffalograss, curly mesquite, slim tridens, Texas 
wintergrass, and fall witchgrass. Woody increasers are live oak and shin oak. 
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As the range condition declines, the site is invaded by hairy tridens, red grama, 
tumblegrass, Evax, pricklypear, buffalo-bur, mealycup sage, and three-awn. Ashe 
juniper is the main woody invader. 

Yields of forage vary, depending on the depth of the soil. Low moisture-holding 
capacity limits productivity, but rain that falls as small showers is utilized effectively, 
because of the rocky surface. 

If in excellent condition, this site yields about 4,000 pounds per acre of grasses, 
forbs, and annuals in years when the moisture supply is favorable. If in poor condition, it 
yields about 750 pounds. Figure 25 shows the contrast in appearance between an area 
of this site in good condition and an area in poor condition. 


Figure 25.—Rocky Upland range site. The pasture on the right of the fence is in good condition, and 
the one on the left of the fence is in poor condition. 


Low Stony Hill Range Site 


This site is made up of very shallow, dark-gray, calcareous clay loams and clays 
that have varying amounts of stones, cobblestones, flagstones, channery fragments, 
and gravel scattered on the surface and distributed through the profile. The depth of 
these soils ranges from 5 to 12 inches but is predominantly less than 6 inches. There 
are scattered pockets of deep soil. The underlying limestone is cracked and fissured, 
and the cracks contain some soil fines. The soils in this site are— 


Tarrant soils in Brackett-Tarrant association, hilly. 
Tarrant association, rolling. 


An area typical of the Low Stony Hill site is approximately 12 miles northeast of San 
Antonio on Bulverde Road, half a mile north of its intersection with Evans Road and to 
the west of the road. 

The dominant decreasers on this site are little bluestem, indiangrass, sideoats 
grama, green sprangletop, plains lovegrass, and Texas cupgrass. 

The increasers are hairy dropseed, buffalograss, Texas wintergrass, feather 
bluestem, Wright three-awn, and perennial legumes. Woody increasers are scrubby live 
oak and shin oak. Forbs classed as increasers or as part of the climax vegetation are 
bush sunflower, orange zexmenia, and sagewort. 

As the range condition declines, this site is invaded by purple three-awn, hairy 
tridens, Texas grama, red grama, queensdelight, annual grasses and forbs, Ashe 
juniper, Texas persimmon, and Texas oak. 
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This site is productive if well managed. It is seldom bare of vegetation, partly because 
moisture is held among the surface rocks and in the fissures in the underlying limestone. 
If in excellent condition, this site yields about 3,750 pounds of herbage per acre in 

favorable years. If in poor condition, it yields about 1,000 pounds. 


Steep Rocky Range Site 


This site is made up of very shallow, very dark grayish-brown, calcareous clay 
foams and clays that have stones, cobblestones, flagstones, channery fragments, 
and gravel scattered on the surface and distributed through the profile. Stones, 
limestone fragments, and exposures of bedrock cover from 40 to 70 percent of the 
surface. Stones and fragments make up 20 to 50 percent of the soil mass, р 
volume. The terrain is rough enough to obstruct the movement of eto 28] 
The slope range is 12 to 45 percent, and the escarpments along some of the majo 
streams are very steep. The only mapping unit in this site is— 


Tarrant association, hilly. 


An area typical of the Steep Rocky site is reached by going approximately 13 
miles northwest from San Antonio on U.S. Highway No. 87, then 1 mile west and 
southwest on Heuermann Road. The area is half a mile southeast of the road, in a 
large pasture. 


Figure 26.—Steep Rocky range site. This area is in good condition but needs treatment for control 
of brush. 


The dominant decreasers on this site are little bluestem, sideoats grama, tall 
dropseed, and green sprangletop. Indiangrass and big bluestem grow in pockets of 
deeper soil, and Canada wildrye in clumps of shin oak on the ridges. 

The increasers are slim tridens, Wright three-awn, fall witchgrass, and Texas 
wintergrass. Palatable browse plants include skunkbush sumac, evergreen sumac, 
Lindheimer silktassel, and kidneywood. Texas oak, Lacey oak, and live oak are woody 
increasers. 

As the range condition declines, the site is invaded by three-awn, Texas grama, red 
grama, mat sandbar, and annual weeds and grasses. Ashe juniper and Texas 
persimmon are the primary woody invaders. 
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If in good or excellent condition, this site yields about 3,600 pounds of herbage 
per acre in favorable years. If in poor condition, it yields as little as 750 pounds. 


Adobe Range Site 


This site is made up of shallow, strongly calcareous, light-gray clay loams, silty clay 
loams, and loams. Gravel and channery fragments, from half an inch to 8 inches in 
diameter, cover from 3 to 35 percent of the surface. The topography is undulating and 
rolling; the slope range is 3 to 14 percent. The depth of the soils ranges up to 14 
inches, but in some places there is almost no soil, and the underlying marl, chalky 
marl, and limestone are very near the surface. Water is stored in the marl and chalky 
marl. The soils in this site are— 


Brackett clay loam, 1 to 5 percent slopes. 
Brackett soils, 5 to 12 percent slopes. 
Brackett soils in Brackett-Austin complex. 


An area typical of the Adobe site is approximately 13 miles west of San Antonio 
on Potranco Road, 1 mile beyond the intersection of Potranco Road and Talley 
Road, in a pasture south of the road. 

Small areas of Krum complex and Tarrant association, rolling, are mapped with 
the soils that make up this range site. 

The climax vegetation consists of mid and tall grasses (fig. 27). It includes little 
bluestem, which makes up 50 to 80 percent of the vegetation, plains lovegrass, tall 
dropseed, hairy dropseed, and sideoats grama. Minor amounts of indiangrass and 
Lindheimer muhly grow in pockets of deeper soil. 


Figure 27.—Adobe range site in good condition. 


Increasers include seep muhly, Texas wintergrass, tall grama, feather bluestem, 
Wright three-awn, and fall witchgrass. Desirable forbs are orange zexmenia, pitchers 
sage, and bush sunflower. Texas oak is a woody increaser in some areas. 
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Invaders include three-awn, queensdelight, Ashe juniper, agrito, and Texas persimmon. 

Productivity is limited because the soils are shallow and low in fertility. Keeping a 
protective litter on the surface is difficult. If unprotected, the surface crusts readily, and the 
crust slows water intake. The free lime in the soil tends to tie up plant nutrients, especially 
phosphorus. Consequently, the forage is less palatable to livestock than forage on other 
sites, and distribution of grazing becomes a problem. It may be necessary to supply 
supplemental feed that contains phosphorus. 

If in excellent condition, this site yields about 4,000 pounds of herbage per acre. If in 
poor condition, it yields about 500 pounds. 


Steep Adobe Range Site 


This site is made up mainly of very shallow, light-gray to yellowish, strongly 
calcareous clay loams, silty clays, and clays that have gravel, channery fragments, 
cobblestones, and stones scattered over the surface and distributed through the profile. 
These soils are hilly or steep. The slopes are long, and the hills are cone shaped or 
nearly so and are separated by low saddles. Numerous ledges of hard limestone give 
the slopes a "stairstep" appearance. The soils in this site are— 


Brackett soils, 12 to 30 percent slopes. 
Brackett soils in Brackett-Tarrant association, hilly. 


An area typical of the Steep Adobe site is reached by going approximately 12 miles 
northwest, from San Antonio on Bandera Road, then north on the Scenic Loop, 1 mile 
beyond its intersection with Babcock Road. The area is 600 feet west of the highway, in 
a large pasture. 

The decreasers on this site are mid grasses. They include little bluestem, which 
makes up 50 to 75 percent of the vegetation, plains lovegrass, sideoats grama, and 
hairy dropseed. Minor decreasers that grow where the moisture supply is favorable are 
indiangrass, Lindheimer muhly, big bluestem, and switchgrass. 

Increasers are tall grama, seep muhly, slim tridens, fall witchgrass, and orange 
zexmenia. Live oak, Texas oak, and evergreen sumac are woody increasers. 

As the range condition declines, the site is invaded by hairy tridens, red grama, 
Texas grams, three-awn, queensdelight, Ashe juniper, and annual grasses and forbs. 

Productivity is fair, even though the soils are shallow, because the parent material 
stores moisture and can be penetrated by plant roots. Erosion and crusting become 
severe if the plant cover is depleted. The free lime in the soils makes some nutrients, 
especially phosphorus, unavailable to plants. As a result the forage is less palatable to 
livestock than forage on other sites. Distribution of grazing becomes a problem, and 
supplemental feed containing phosphorus should be supplied for the livestock. 

If in excellent condition, this site yields 3,500 pounds of herbage per acre in favorable 
years. If in poor condition, it yields about 1,000 pounds. 


Redland Range Site 


This site is made up of very dark brown to reddish-brown, clayey, noncalcareous 
soils of the limestone uplands. Stones, coarse chert and gravel are scattered on the 
surface and distributed through the profile. These soils are 14 to 30 inches thick over 
limestone. The topography is nearly level to gently sloping. The soils in this site are— 


Crawford clay. 
Crawford and Bexar stony soils. 


Areas typical of this site are reached by going approximately 8 miles north from San 
Antonio on U.S. Highway No. 281, then east approximately 1 mile on Redland Road. 
The areas are in pastures on either side of the road. 
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Small areas of Tarrant association, rolling, are mapped with the soils that make up 
this site. 

The dominant decreasers on this site are little bluestem, indiangrass, plains 
lovegrass, Canada wildrye, and big bluestem. Ten percent of the site has a canopy of 
post oak and blackjack oak. 

The increasers are sideoats grama, Texas wintergrass, hairy dropseed, silver 
bluestem, and cane bluestem. Post oak and blackjack oak also tend to spread. 

As the range condition declines, the site is invaded by curly mesquite, three-awn, 
Evax, and other annual forbs and grasses, and also by mesquite, huisache, and prickly- 
pear (fig. 28). 


Figure 28.—Redland range site. This area has been invaded by mesquite and pricklypear. 


This is one of the most productive range sites in the county, and the forage it 
produces is of high quality because phosphorus and other essential nutrients are 
available in adequate amounts. The vegetation recovers rapidly after grazing. Control of 
grazing may be the only management requirement. If post oak is so thick that the grass 
cannot grow, girdling the oak generally provides adequate control. 

If in excellent condition, this site yields about 6,000 pounds of herbage per acre in 
favorable years. If in poor condition, it yields about 2,000 pounds. 


Sandy Savannah Range Site 


This site is made up of deep, pale-brown fine sands underlain at variable depths by 
rapidly permeable sandy loam or sandy clay loam. The topography is gently sloping or 
billowy and undulating. The slope ranges up to 10 percent but is predominantly between 
2 and 4 percent. The site is in the southern part of the county and is locally called the 
sand hills. The only soil in this site is— 


Eufaula fine sand, 0 to 5 percent slopes. 


Areas typical of the Sandy Savannah site are reached by going approximately 10 
miles south from the San Antonio city limits on State Highway 346, then three-quarters 
of a mile east on Jett Road. The areas are on both sides of the road. 

The climax vegetation is of the savannah type. The dominant decreasers, which 
make up about 75 percent of the herbaceous vegetation, are little bluestem, crinkle-awn, 
indiangrass, switchgrass, and purpletop. The site is characterized by an overstory of 
post oak, blackjack oak, and hickory. 
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The increasers are Pan American balsamscale, tall dropseed, brownseed paspalum, 
spike bristlegrass, and sideoats grama. Legumes, such as bundleflower, snoutbean, 
tephrosia, lespedeza, dalea, mimosa, and partridgepea, are native to this site, and also 
grapevines, smilax, poison-oak, and poison-ivy. 

As the range condition declines, the site is invaded by fringeleaf paspalum, sand 
dropseed, red lovegrass, hooded windmillgrass, gummy lovegrass, tumble lovegrass, 
and fringed signalgrass, along with such woody plants as mesquite, hickory, and lime 
pricklyash. Post oak, blackjack oak, and hickory increase in density (fig. 29). 


Figure 29.—Sandy Savannah range site. The vegetation is mostly post oak, blackjack oak, hickory, and 
annual weeds and grasses. 


The fertility of the soils in this site is low. The water-holding capacity per foot of 
depth is low, but the soils are so deep that they store enough moisture for tall grasses 
and trees. 

If in excellent condition, this site produces 5,000 to 5,500 pounds of herbage per acre 
in favorable years. If in poor condition, it produces about 1,000 pounds. 


Valley Range Site 


The soils that make up this site are deep, moderately permeable, calcareous, 
grayish-brown to dark-gray clays and clay loams. These soils are in long, narrow valleys 
in the limestone prairies. They are predominantly nearly level or gently sloping but 
include small areas that are steeper. The only mapping unit in this site is— 


Krum complex. 


Included in this complex are small areas of Lewisville silty clay, 1 to 3 percent slopes, 
and of Trinity and Frio soils, frequently flooded. 

An area typical of the Valley site is reached by going approximately 13 miles north 
from San Antonio on U.S. Highway No. 281 and then approximately 1 mile west on 
Borgfeld Road. The area is in a pasture south of the road. 

The dominant decreasers on this site are little bluestem, indiangrass, big bluestem, 
switchgrass, and Canada wildrye. Southwestern bristlegrass, threeflower melic, eastern 
gamagrass, white tridens, and vine-mesquite are minor decreasers. Maximilian 
sunflower is a common decreaser forb. Oak motts and open stands of other large trees 
are part of the climax vegetation. 

The principal increasers are Texas wintergrass, silver bluestem, Scribner panicum, 
meadow dropseed, sideoats grama, paspalum, pitchers sage, and Engelmanndaisy. 
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Invader grasses are red grama, three-awn, tumblegrass, and all annuals. Invading 
forbs are croton, queensdelight, mealycup sage, upright prairie coneflower, ragweed, 
wedgeleaf fogfruit, and sneezeweed. Woody invaders include hackberry and mesquite. 

This is a productive site. The soils are fertile and have high water-holding capacity. 
The forage is of high quality, the water supply is adequate, and the topography is such 
that livestock can move about easily. Consequently, this site is likely to be heavily 
grazed. 

If in excellent condition, this site yields about 6,500 pounds of herbage per acre in 
favorable years. If in poor condition, it yields about 2,000 pounds. 


Loamy Bottomland Range Site 


The soils that make up this site are deep, brownish-gray clay loams, silty clay loams, 
and fine sandy loams that are flooded occasionally but are well drained. They are 
predominantly level but have a slightly uneven surface in places. The site includes the 
flood plains of the Medina River, the San Antonio River, Cibolo Creek, Leon Creek, 
Salado Creek, and other major streams. The soils in this site аге— 


Frio clay loam. 

Frio soils in Trinity and Frio soils, frequently flooded. 
Zavala fine sandy loam. 

Zavala soils in Zavala and Gowen soils, frequently flooded 


Typical of the Loamy Bottomland site are areas on either side of the Medina River, 
approximately 5 miles south of the San Antonio city limits, where State Highway 346 
crosses the river. 

Decreasers in the climax vegetation include switchgrass, big bluestem, indiangrass, 
little bluestem, four-flower trichloris, plains lovegrass, southwestern bristle-grass, vine- 
mesquite, and big cenchrus. 

Increasers make up 25 percent of the vegetation and include silver bluestem, sideoats 
grama, Texas wintergrass, plains bristlegrass, and Arizona cottontop. 

Invaders include buffalograss, curly mesquite, white tridens, filly panicum, fall 
witchgrass, hooded windmill-grass, Halls panicum, perennial three-awn, whorled 
dropseed, red grama, and bermudagrass. Mesquite, huisache, retama, spiny hackberry, 
and condalia are woody invaders. 

The soils in this site are fertile and have good moisture-supplying capacity. Conditions 
are favorable for the growth of tall grasses and trees. Large trees are common, and the 
underbrush is dense enough to create a problem. Areas that are flooded frequently are 
likely to become weedy. 

If in excellent condition, this site yields about 8,500 pounds of herbage per acre in 
favorable years. If in poor condition, it yields about 2,000 pounds. 


Rolling Blacklands Range Site 


The soils that make up this site are deep, slowly permeable, calcareous, gray to dark- 
gray clays. The slopes are smooth and rather long. The gradient ranges from 0 to 8 
percent but is predominantly between 1.5 and 4 percent. The soils in this site are— 


Austin silty clay, 1 to 3 percent slopes. 

Austin silty clay, 3 to 5 percent slopes. 

Austin soils in Brackett-Austin complex, 1 to 5 percent slopes. 

Houston clay, 1 to 3 percent slopes. 

Houston clay, 3 to 5 percent slopes, eroded. 

Houston clay, 3 to 5 percent slopes, severely eroded. 

Houston soils, in Houston-Sumter clays, 5 to 10 percent slopes, severely eroded. 
Houston Black clay, 0 to 1 percent slopes. 
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Houston Black Clay, 1 to 3 percent slopes. 

Houston Black clay, 3 to 5 percent slopes. 

Houston Black clay, terrace, 0 to 1 percent slopes. 
Houston Black clay, terrace, 1 to 3 percent slopes. 
Houston Black gravelly clay, 1 to 3 percent slopes. 
Houston Black gravelly clay, 3 to 5 percent slopes. 
Houston Black gravelly clay, 5 to 8 percent slopes. 


Small areas of Trinity and Frio soils, frequently flooded, are mapped with the soils of 
this site. 

An area typical of the Rolling Blacklands site is in a pasture north of Benz-Englemann 
Road, approximately 6 miles northeast of San Antonio and 1.25 miles west of the intersection 
of Benz-Englemann Road and Farm-to-Market Road 1516. 

The climax vegetation on this site consisted of grass and some scattered stands of live 
oak. The decreasers include twoflower trichloris, sideoats grama, silver bluestem, little 
bluestem, Arizona cottontop, plains lovegrass, plains bristlegrass, alkali sacaton, and 
lovegrass tridens. 

The increasers are curly mesquite, spike bristlegrass, pink pappusgrass, fall witchgrass, 
slim tridens, and Wright three-awn. 

As the range condition declines, the site is invaded by whorled dropseed, red grama, hairy 
tridens, Texas grama, purple three-awn, Halls panicum, and annuals. Woody invaders 
include spiny hackberry, blackbrush acacia, mesquite, guayacan, whitebrush, pricklypear, 
Texas colubrina, kidneywood, agrito, condalia, and tasajillo. 

The soils in this site are highly fertile, but intake of water is slow because the surface layer 
is clayey. Hoofpans and surface crusting are common. If the vegetation is removed, erosion 
is a hazard. 

If in excellent condition, this site yields 3,500 to 4,500 pounds of herbage per acre in 
favorable years. If in poor condition, it yields about 1,000 pounds. 


Clay Loam Range Site 


The soils that make up this site are moderately deep, dark-brown to grayish-brown, 
calcareous clay loams, silty clay loams, loams, and light clays. They are nearly level or 
gently undulating. The slope range is 0 to 8 percent, but slopes of less than З percent 
predominate. The soils in this site are— 


Gullied land. 

Karnes loam, 1 to 3 percent slopes. 
Karnes loam, 3 to 5 percent slopes. 
Karnes clay loam, 3 to 5 percent slopes, eroded. 
Lewisville silty clay, O to 1 percent slopes. 
Lewisville silty clay, 1 to 3 percent slopes. 
Lewisville silty clay, 3 to 5 percent slopes. 
Venus loam, 0 to 1 percent slopes. 
Venus loam, 1 to 3 percent slopes. 
Venus clay loam, 0 to 1 percent slopes. 
Venus clay loam, 1 to 3 percent slopes. 
Venus clay loam, 3 to 5 percent slopes. 
Willacy loam, 0 to 1 percent slopes. 
Willacy loam, 1 to 3 percent slopes. 


Some areas of Gullied land include steep stream embankments. 

Typical of the Clay Loam site is an area reached by going 5 miles south from the San 
Antonio city limits on Applewhite Road. This area is on the Walsh Brother's ranch, 1 mile 
east of ranch headquarters. 
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The dominant decreasers on this site are cane bluestem, silver bluestem, fourflower 
trichloris, sideoats grama, plains lovegrass, Texas cupgrass, and Arizona cottontop. 
There is some little bluestem. The increasers are spike bristlegrass, Texas wintergrass, 
pink pappusgrass, buffalograss, curly mesquite, and fall witchgrass. 

As the range condition declines, the site is invaded by Halls panicum, Texas grama, 
hooded windmillgrass, sand dropseed, red grama, purple three-awn, and hairy tridens. 
Woody invaders include mesquite, condalia, whitebrush, spiny hackberry, blackbrush, 
acacia, agrito, persimmon, pricklypear, and tasajillo. 

In the steeper parts of this site, the soils are susceptible to erosion, especially if they 
lack a cover of vegetation. Natural recovery of the forage plants is slowed by the growth 
of brush. Fertility is high, and the water-holding capacity is high. The rate of water intake 
is moderate, except where the surface is crusted. 

If in excellent condition, this site yields 4,000 to 4,500 pounds of herbage per acre in 
favorable years. If in poor condition, it yields about 850 pounds. 


Sandy Loam Range Site 


The soils that make up this site are deep, moderately permeable, reddish-brown fine 
sandy loams. The slopes are undulating and fairly long. The gradient ranges from 1 to 6 
percent. The soils in this site are— 


Duval fine sandy loam, 1 to 3 percent slopes. 
Duval fine sandy loam, 3 to 5 percent slopes. 


An area typical of this site is in a pasture reached by going approximately 10 
miles southeast from San Antonio on U.S. Highway No. 181 and then three- 
quarters of a mile east on Elmendorf-Lavernia Road. The pasture is south of the 
road. 

The dominant decreasers on this site are little bluestem, silver bluestem, cane 
bluestem, Arizona cottontop, sideoats grama, plains lovegrass, and lovegrass 
tridens. 

The increasers are spike bristlegrass, fall witchgrass, pink pappusgrass, hairy 
grama, Reverchon panicum, Texas wintergrass, hooded windmillgrass, 
buffalograss, Wright three-awn, curly mesquite, and sand dropseed. 

Invading grasses are purple three-awn, fringeleaf paspalum, red grama, Texas 
grama, red lovegrass, Halls panicum, gummy lovegrass, and tumble windmillgrass. 
Woody invaders include mesquite, whitebrush, spiny hackberry, condalia, Texas 
colubrina, tasajillo, and pricklypear. 

This site has no particular problems or limitations. The natural fertility is high, 
and small amounts of rainfall are used effectively. 

If in excellent condition, this site yields 4,000 to 5,000 pounds of herbage per 
acre in favorable years. If in poor condition, it yields about 1,000 pounds. 


Tight Sandy Loam Range Site 


The soils that make up this site, which is in the southern third of the county, are deep, 
reddish-brown to grayish-brown, noncalcareous fine sandy loams that have a slowly 
permeable clay subsoil. They are nearly level or gently sloping. These soils are— 


Crockett fine sandy loam, 0% 1 percent slopes. 
Crockett fine sandy loam, 1 to 3 percent slopes. 
Crockett soils, 2 to 5 percent slopes, eroded. 
Webb fine sandy loam, 1 to 3 percent slopes. 
Webb fine sandy loam, 3 to 5 percent slopes. 
Webb soils, 3 to 5 percent slopes, eroded. 

Webb soils, 3 to 5 percent slopes, severely eroded. 
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An area typical of the Tight Sandy Loam site is in a pasture that is east of Old 
Pleasanton Road, approximately 6 miles south of San Antonio, and half a mile south of 
the intersection of Old Pleasanton Road and Trumbo Road. 

The decreasers on this site are Arizona cottontop, feathery bluestem, fourflower 
trichloris, little bluestem, sideoats grama, lovegrass tridens, and plains lovegrass. 

Increasers make up about 40 percent of the vegetation and include spike 
bristlegrass, pink pappusgrass, hairy grama, hooded windmillgrass, Reverchon 
panicum, and fall witchgrass. 

Invaders include red grama, Halls panicum, purple three-awn, annual weeds, and 
such woody plants ав whitebrush, mesquite, lotebush, spiny hackberry, guayacan, 
catclaw, tasajillo, and pricklypear. 

This site produces forage of high quality, but if it is allowed to deteriorate it recovers 
slowly because it becomes infested with brush (fig. 30). Erosion is a hazard unless an 
adequate cover of vegetation is maintained. Water intake is moderate, except when the 
surface layer is saturated. 


Figure 30.—Tight Sandy Loam site. This area is in poor condition. Mesquite, cacti, and annual 
grasses and forbs are all that is growing. The soils are not protected against 
erosion or loss of moisture. 


If in excellent condition, this site yields about 4,000 pounds of herbage per acre in years 
of average rainfall. If in poor condition, it yields about 800 pounds. 


Deep Sand Range Site 


The soils that make up this site are gently sloping, deep, pale-brown to brown loamy fine 
sands that have a subsoil of sandy clay or sandy clay loam. The surface layer is 18 to 30 
inches thick. This site is in the southern part of the county. It was originally an open prairie 
and had no woody overstory, but it has been invaded by mesquite trees. The soils in this site 
are— 


Duval loamy fine sand, 1 to 5 percent slopes. 

Duval soils, 3 to 5 percent slopes, eroded. 

Hockley loamy fine sand, 0 to 3 percent slopes. 
Hockley loamy fine sand, 3 to 5 percent slopes. 
Hockley loamy fine sand, 3 to 5 percent slopes, eroded. 
Leming loamy fine sand, 0 to 3 percent slopes. 
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Typical of the Deep Sand site is the area south and east of the intersection of 
Applewhite Road and Neal Road, approximately 8 miles south of San Antonio. 

The climax vegetation on this site is characterized by tall and mid grasses. The 
dominant decreasers are seacoast bluestem, crinkle-awn, switchgrass, indiangrass, 
purpletop, big bluestem, Scribners panicum, and sand lovegrass. 

The increasers are spike bristlegrass, feathery bluestem, Pan American balsamscale, 
sideoats grama, tall dropseed, brownseed paspalum, fringeleaf paspalum, and sand 
dropseed. Invaders include red lovegrass, hooded windmillgrass, gummy lovegrass, 
Silveusgrass, tumble lovegrass, fringed signalgrass, and many forbs and annuals. Mesquite 
and pricklypear are the principal woody invaders. 

The forage is of low quality. Water intake is rapid, so small amounts of rainfall are 
utilized, but nevertheless it is difficult to keep production high if the range is used 
continuously. 

If this site is in excellent condition, it yields about 6,000 pounds of herbage per acre 
in favorable years. If it is in poor condition, it yields about 1,500 pounds. 


Hardland Range Site 


The soils that make up this site are deep, dark grayish-brown to dark-brown clay 
loams and sandy clay loams that have a subsoil of very slowly permeable clay. They 
are on uplands in the southern part of the county. The topography is nearly level or 
gently sloping. The soils in this site are— 


Orelia clay loam, 0 to 1 percent slopes. 

Orelia clay loam, 1 to 3 percent slopes. 

San Antonio clay loam, 1 to 3 percent slopes. 

San Antonio clay loam, 3 to 5 percent slopes. 

San Antonio clay loam, 3 to 5 percent slopes, eroded. 


An area typical of this site is in a pasture that is reached by going approximately 10 
miles southwest from San Antonio on Old Pearsall Road, then three-quarters of a mile 
north on Shepherd Road. The pasture is west of the road. 

Decreasers make up about 65 percent of the vegetation on this site and include 
Arizona cottontop, plains bristlegrass, fourflower trichloris, little bluestem, cane 
bluestem, and vine-mesquite. 

The increasers are pink pappusgrass, spike bristlegrass, buffalograss, curly 
mesquite, and Texas wintergrass. 

Common invaders are red grama, red three-awn, Texas grama, tumble windmillgrass, 
coneflower, mesquite, huisache, and lotebush. 

The soils in this site are droughty and poorly aerated. Erosion is a slight hazard. 
Water may stand for a while on level areas. 

If in excellent condition, this site yields 4,500 pounds of herbage per acre in years 
of average rainfall. If in poor condition, it yields about 1,000 pounds. 


Bottomland Range Site 


The soils that make up this site are deep, dark-gray, calcareous clays. They are on 
the flood plains of the large drainageways and streams that drain the blacklands, and 
they are flooded frequently. The grasses are those that can withstand flooding. The 
soils in this site are— 


Gowen clay loam. 

Trinity clay. 

Trinity soils in Trinity and Frio soils, frequently flooded. 
Gowen soils in Zavala and Gowen soils, frequently flooded. 
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Typical of this site is an area reached by going approximately 16 miles east from 
San Antonio on U.S. Highway No. 90, then 4 miles south on Farm-to-Market Road 
1518. The area is east of the point where Farm-to-Market Road 1518 crosses 
Martinez Creek. 

Decreasers, principally switchgrass and sacaton, make up a large percent of the 
potential vegetation on this site. Other decreasers are fourflower trichloris, 
southwestern bristlegrass, little bluestem, indiangrass, sideoats grama, vine-mesquite, 
and plains lovegrass. 

The increasers are white tridens, spike bristlegrass, Texas wintergrass, silver 
bluestem, pink pappusgrass, and Arizona cottontop. 

Invaders include buffalograss, curly mesquite, fall witchgrass, spiny hackberry, and 
devilweed aster. Small-head sneezeweed and upright prairie coneflower are also 
common invaders. If the range is in poor condition, these plants may dominate. Live 
oak, elm, hackberry, and pecan trees are common on this site. 

The soils in this site are fertile. Water intake is slow, but the available moisture 
capacity is very good. Frequent floods add to the moisture supply. 

If in excellent condition, this site yields 7,000 to 7,500 pounds of herbage per acre in 
years of average rainfall. If in poor condition, it yields about 2,500 pounds. 


Shallow Range Site 


The soils that make up this site are shallow, gray to grayish-brown clays, clay loams, 
and sandy clay loams, ordinarily underlain by gravel or highly calcareous alluvium. The 
site is on the uplands, most commonly parallel to large drainageways. The soils in this 
site are— 


Patrick soils, O to 1 percent slopes. 
Patrick soils, 1 to 3 percent slopes. 
Patrick soils, 3 to 5 percent slopes. 


Typical of this site is an area in a large pasture reached by going approximately 14 
miles northwest of San Antonio on Culebra Road and then about 2 miles north on Galm 
Road, to the point where the road turns east. The area is about 200 yards northwest of 
Galm Road. 

The decreasers on this site are little bluestem, indiangrass, plains lovegrass, trichloris, 
and Arizona cottontop. These grasses make up about 60 percent of the vegetation. 

The increasers include sideoats grama, Texas bristlegrass, vine-mesquite, curly 
mesquite, buffalograss, and Texas wintergrass. 

As the range condition declines, the site is invaded by red grama, red three-awn, 
Halls panicum, slim tridens, and annual grasses and forbs. Woody invaders аге 
mesquite, spiny hackberry, lotebush, huisache, catclaw, and blackbrush acacia. 

Although the soils in this site are moderately high in natural fertility, production of 
forage is limited by lack of water. Water intake is moderate, and the water-holding 
capacity is limited. The steeper slopes erode if left without a cover of vegetation. 

If in excellent condition, this site yields 4,500 pounds of herbage per acre in years of 
average rainfall. If in poor condition, it yields about 850 pounds. 


Shallow Ridge Range Site 


The soils that make up this site are very shallow or shallow, highly calcareous, light 
brownish-gray clay loams, silty clays, and gravelly clay loams. The substratum is chalk, 
marl, or caliche. Limestone gravel is scattered on the surface and distributed through the 
profile. The slope is predominantly between 1 and 6 percent but is steeper in a few 
spots. The topography is characterized by low hills. The soils in this site are— 
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Hilly gravelly land. 

Sumter soils in Houston-Sumter clays, 5 to 10 percent slopes, severely eroded. 
Stephen silty clay, 1 to 3 percent slopes. 

Stephen silty clay, 3 to 5 percent slopes. 


An area typical of the Shallow Ridge site is in a pasture reached by going 
approximately 7 miles northeast of San Antonio on Nacogdoches Road, then a 
quarter of a mile north on Stahl Road. The pasture is west of the road. 

The climax vegetation on this site is characterized by mid grass and scattered live 
oak trees. The dominant decreasers are little bluestem, sideoats grama, wildrye, and 
plains lovegrass. 

Increasers are bristlegrass, Texas wintergrass, buffalograss, curly mesquite, slim 
tridens, and fall witchgrass. Live oak, which forms a 5-percent crown canopy in the 
climax vegetation, is an increaser, also. 

As range condition declines, this site is invaded by three-awn, red grama, agrito, 
condalia, tasajillo, pricklypear, and annual grasses and forbs. Huisache, mesquite, 
Texas persimmon, and mescalbean are the principal woody invaders. 

Low water-holding capacity keeps the productivity of this site fairly low. Small 
amounts of rainfall are utilized effectively, however, because of the gravel on and in 
the soils. 

If in excellent condition, this site yields about 3,200 pounds of herbage per acre in 
favorable years. If in poor condition, it yields 750 pounds or less. 


Management of rangeland 


The principal requirements for good range management are selecting the kind of 
livestock to which the range is best suited, limiting grazing to protect the plant cover, 
and making seasonal adjustments in the number of livestock to make the best use of 
the available forage. 

On the Edwards Plateau, the climax vegetation is a combination of grass, browse, 
and forbs. It provides suitable grazing for cattle, sheep, and goats. Grazing by sheep 
and goats may help to prevent the spread of brush and weeds. In the southern part 
of the county, the vegetation is such that the range is best suited to cattle. 

Grazing should be controlled so that no more than half of the annual growth of the 
major forage plants is removed. By so limiting the use of the range, the plant cover 
can be maintained and the gain per animal can be increased. It is advisable to keep 
some pasture in reserve or to have a source of supplemental feed for times when the 
growth of range vegetation is poor. Keeping some readily salable livestock, rather 
than all breeding stock, is another practice that makes it possible to balance the size 
of the herd with the supply of forage. 

Removing all livestock from a part of the range during the growing season permits 
the recovery of vegetation that has been closely grazed. This practice is important 
not only for maintaining the quality of the forage but also for insuring adequate cover 
for control of erosion and conservation of moisture. It is particularly important for 
pastures that consist of a mixture of range sites. Such pastures are likely to be 
grazed unevenly because the stock prefers the vegetation of one site over that of the 
others. Deferment gives all parts of the range an equal chance for recovery. 

Preventing overuse of one site or one part of a pasture is a problem in the. 
Edwards Plateau. Distribution of grazing by cattle can be encouraged by placing salt, 
supplemental feed, and water in the areas least used. Fencing between sites may be 
necessary. Goats and sheep will graze on the higher, rougher parts of the range, 
which cattle avoid. 
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On some range sites, brush control may be necessary to keep mesquite, 
pricklypear, and other invading woody plants from crowding out the grass. Some 
brush should be left to provide food and cover for wildlife. 

Seeding is necessary for converting cropland and idle land to range and seeding 
may be advisable for speeding the recovery of range that has been overgrazed. 
Native grasses are to be preferred for seeding, because they will reproduce and 
provide a lasting cover if not overgrazed. On the Edwards Plateau, seeding is 
generally needed only in fields that have been cultivated and in areas that have been 
burned. The vegetation in areas that have been used only for grazing will recover 
naturally, because the rocks and brush that cover much of the surface protect the 
grass and keep it from being damaged by brush-control measures. In other parts of 
the county, brush control is likely to destroy the grass and make range seeding 
necessary. 

Local representatives of the Soil Conservation Service and the Extension Service 
are available to help plan management programs for individual ranches. 


Engineering 


This section prepared by J.C. Ward, agricultural engineer, Soil Conservation Service. 


Some soil properties are of special interest to engineers because they affect the 
construction and maintenance of roads, airports, pipelines, building foundations, facilities for 
water storage, erosion-control structures, drainage systems, and sewage-disposal systems. 
The properties most important to an engineer are permeability to water, shear strength, 
compaction characteristics, drainage, shrink-swell characteristics, grain size, plasticity, and 
pH. Topography, the depth to bedrock, and the depth to the water table are important, also. 

Information in this report can be used to— 


1. Make soil and land use studies that will aid in the selection and 
development of industrial, business, residential, and recreational sites. 

2. Make estimates of runoff and erosion characteristics for use in designing 
structures and planning dams for soil and water conservation. 

3. Make preliminary estimates of the engineering properties of soils for use in 
planning the construction of farm ponds, irrigation systems, and other 
structures for soil and water conservation. 

4. Make preliminary evaluations of soil and ground conditions that will aid in 
selecting locations for highways, airports, residential construction, and 
storage areas, and in planning detailed soil surveys at the selected 
locations. 

5. Locate probable sources of sand, gravel, topsoil, and other construction 
material. 

6. Correlate performance of engineering structures with soil mapping units, 
and thus develop information useful in designing and maintaining 
structures. 

7. Determine the suitability of soil units for cross-country movement of 
vehicles and construction equipment. 

8. Supplement information obtained from other published maps, reports, and 
aerial photographs for the purpose of making maps and reports that can be 
used readily by engineers. 

9. Develop other preliminary estimates for construction in a particular area. 


With the use of the soil map for identification, the engineering interpretations reported 
here can be useful for many purposes. It should be emphasized that they may not 
eliminate the need for sampling and testing at the site of specific engineering works 
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involving heavy loads and where the excavations are deeper than the depths of layers 
here reported. Even in these situations, the soil map is useful for planning more detailed 
field investigations and for suggesting the kinds of problems that may be expected. 

Some of the terms used by soil scientists may be unfamiliar to engineers and other 
personnel, and some words, such as soil, clay, silt, sand, aggregate, and granular have 
special meanings in soil science. These terms are defined in the Glossary. 


Engineering classification systems 


Most highway engineers classify soil materials according to the system approved by 
the American Association of State Highway Officials (1). In this system, soil materials 
are classified in seven principal groups. The groups range from A-1, in which are 
gravelly soils of high bearing capacity, to A-7, which consists of clay soils that have low 
strength when wet. In each group the relative engineering value of the soil material is 
indicated by a group index number. Group indexes range from 0 for the best material to 
20 for the poorest. 

Some engineers prefer the Unified soil classification system (8). In this system, soils 
are grouped in 15 classes. There are eight classes of coarse-grained soils, identified as 
GW, GP, GM, GC, SW, SP, SM, and SC; six classes of fine-grained soils, identified as 
ML, CL, OL, MH, CH, and OH; and one class of highly organic soils, identified as Pt. 
Particle-size distribution is the basis for the GW, GP, SW, and SP classes. Particle-size 
distribution, liquid limit, and plasticity index form the basis for the GM, GC, SM, and SC 
classes and for all the classes of fine-grained soils. 

The estimated classifications of the soils in Bexar County according to both systems 
are given ШЕТЕЛ 


Soil properties and engineering interpretations 


Table 3|gives descriptions of the soils mapped in Bexar County and estimates of 
specified properties of each soil that are significant in engineering. Following are brief 
explanations of those headings in table 3 that are not self-explanatory. 

Permeability refers to the rate at which water moves through the uncompacted soil. It is 
measured in inches per hour, and the rate differs from one horizon to another in the same soil. 

Available water refers to the approximate amount of capillary water in a given soil 
when that soil is wet to field capacity. When the soil is air dry, this amount of water will 
wet it to a depth of 1 inch without deeper percolation. 

Unit dry weight was determined by standard AASHO procedures (Proctor density 
test, 3 layers, 25 blows each layer, using a 5.5-pound rammer and a 12-inch drop). The 
figures represent a range for the soil type. The values shown are for guidance only. For 
design and construction control, the soils at the construction site should be tested. 

Measurements of the electrical resistivity of some soils were available (seq table 8n 
the section "Underground utility lines"). Estimates of the resistivity of the other soils were 
based on tests of similar soils. 

Each of the categories of potential volumetric change indicates a range in swell index. 
Swell index, expressed as pounds per square foot, refers to the pressure exerted by a 
given soil against a restraining force when the soil expands as a result of an increase in 
moisture content. “Very critical" indicates a swell index of more than 4,725 pounds per 
square foot; “critical,” a range of 3,200 to 4,725 pounds; “marginal,” a range of 1,675 to 
3,200 pounds; and “noncritical,” an index of less than 1,675 pounds per square foot. 

Estimates of the hardness of the underlying material are according to the Mohs scale, 
a system in which hardness is graded by using common minerals as standards. The 
scale is as follows: 1, talc; 2, gypsum; 3, calcite; 4, fluorite; 5, apatite; 6, orthoclase; 7, 
quartz; 8, topaz; 9, corundum; 10, diamond. 
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In table 4 Bre interpretations based on the estimated properties described in 


the test data recorded in[table 5] and field experience. The interpretations were 
formulated after consultation with engineers of the city of San Antonio. 

Ноаа subbase.—Any of the coarse-grained soils can be used as subbase material. Those 
of class GW are best (2). Only slightly less desirable are poorly graded gravels and such silty 
gravels as are in class GP. Soils of class GC are reasonably good as subbase material, those 
of class SM are good to adequate, and those of class SC are fair for use under pavement of 
suitable design. Fine-grained soils are no better than fair as subbase material. If they are 
used, their poorer qualities need to be compensated for in the design of flexible pavement by 
increasing the thickness of the base material above the subbase, and in the design of rigid 
pavement by increasing the thickness of the pavement or adding a base-course layer. 

Нояа fil.—The soils most suitable for use as subbase are also those most suitable for use 
as fill. Soils of the GP and SM classes can be used where conditions are favorable and are 
better than those of the GC class (2). Soils of the other groups can be used if their limitations 
are considered in designing the pavement. 

Wearing surface.—For untreated wearing surfaces, the sand-clay-gravel mixtures (class 
СС) are generally the most satisfactory (2). Results are best if the plasticity index is between 5 
and 10 and the percentage of fines is not too large. Soils of the SC class are fair to good. Most 
fine-grained soils are not satisfactory. 

Foundations.—Suitability for foundations of low buildings (no more than three stories 
high) depends mainly on the strength and consolidation characteristics of the soil, on the 
suitability of the soil for compaction, and on the shrink-swell potential of the undisturbed soil 
(2). Soils of the GW class are best for this purpose. (There are no GW soils in Bexar 
County.) Soils in classes GP, GM, GC, SW, SP, SM, and SC are rated fair to good. Soils of 
the CL and CH classes have a high shrink-swell potential and may expand when wet. 
Thorough soaking of such soils before construction is begun helps to reduce the hazard. 
Loose, uniformly graded sands of the SM class are likely to liquefy during construction 
operations if they are below the water table. 

Properly compacted fill ordinarily is strong enough to support low buildings. The nature of 
the subsoil on which the fill is placed controls the load-carrying capacity. 

Low embankments of sewage lagoons.—Stability, permeability, and percolation 
characteristics of soils affect suitability for use in low embankments around sewage lagoons. 
Such embankments generally are less than 6 feet high. Ordinarily, they are built from more 
or less homogeneous material found at the site. The soil on which an embankment is to be 
built should be investigated, as well as the soil material that is to be used in the 
embankment, because seepage under the embankment is possible, even if the 
embankment itself is built from relatively impervious material. 

Soils of the GC, GM, SC, and SM classes best meet the requirements for low 
embankments (2). Soils of the MH, ML, CL, and CH classes are satisfactory if used in 
combination with those of the GC, SC, GM, and SM classes, but if used alone they are likely 
to be unstable and erodible and, consequently, to have excessive maintenance requirements. 
At many sites, the available soil material is so permeable that a core of impermeable material 
is needed in an embankment. Soils of the GC, SC, CL, and CH classes are suitable core 
material. 

Storage-area lining.—f a compacted earth lining is needed to seal a sewage lagoon or a 
water-storage reservoir, soils of the GC, SC, CL, and CH classes are the best to use (2). 
These same soils and also those of the GM and SM groups can be used if a lining is needed 
mainly for protection against erosion and only secondarily for reduction of seepage. 

Filter fields for sewage disposal.—For filtering septic tank effluent, soils of classes GP, GM, 
GC, SP, and SM are the best materials. Sandy and gravelly soils of classes GW and SW аге 
too coarse to be good filter material and may permit unfiltered effluent to spread through a 
large area. Cementation is not unusual in the silty and clayey sands and gravels of classes 
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GM, GC, and SM, and it impairs their use for sewage-disposal purposes. Percolation tests are 
needed to determine the value of these soils. Soils of the SC class are fair as filtering 
materials. Soils of the CL and CH classes are not likely to be satisfactory (2). The rate of 
absorption is slower in such soils than in coarser textured soils, and consequently a larger 


disposal field and more tile lines are needed. 

[Table 4 fates the soils of Bexar County at five levels according to their limitations for 
use in filter fields. The ratings are for undisturbed soil. The degree of limitation depends 
upon absorptive capacity; permeability; depth to the water table; depth to rock, sand, or 
gravel; slope; and proximity to a stream or other body of water. 

Pond reservoirs.—Soils of classes GC, SC, CL, and CH provide the best sites for pond 
reservoirs. These soils are so nearly impervious that little water is lost through seepage. 
Soils that have some layers that are predominantly silty or sandy (classes MH and SM) are 
less suitable for this purpose, but they may be satisfactory if they also include layers of less 
permeable material. Soils of the GP class generally are readily permeable and 
consequently are unsuitable for reservoir areas. Some can be used if compacted or if the 
reservoir is lined or sealed with impervious material. 

Pond embankments.—Soils suitable for sewage-lagoon embankments are also suitable 
for pond embankments. Those of the GC, SC, and SM classes best meet the requirements. 
Clayey soils (CL and CH classes) and silty soils (ML class) are likely to be unstable and 
erodible if used alone in embankments, but they can be used if the slopes of the 
embankments are nearly flat. Some permeable soils can be used if compacted impervious 
material is used for a core. The soils on which an embankment is to be built should be 
investigated, as well as the soil material to be used in the embankment, because seepage 
under the embankment is possible even if the embankment itself is built of impervious 
material. 


Test data 


Seventeen soil samples taken from soils of six different series have been analyzed to 
determine particle-size distribution, plastic limit, liquid limit, and shrinkage characteristics 
and to establish engineering classifications. The tests were performed by the Texas 
Highway Department and the results were reviewed by the Bureau of Public road .5. 
Department of Commerce. The data obtained in these tests are recorded ШЕТІ 


Suburban Development 


Suburban residential development and the accompanying extension of public utilities 
and establishment of business and recreational facilities create a need for soils information 
somewhat different from the information needed for purposes of agriculture. Land 
appraisers, realtors, city planners, builders, and others need to have facts that will help 
them to know what sites are suitable for homes or other buildings and what areas should 
be reserved for other uses. Homeowners want to landscape their property and to protect it 
against the particular erosion hazards of built-up communities. 

The Soil Conservation Service and the city of San Antonio cooperated on a special soil 
survey designed to provide the kind of facts needed for the planning of suburban 
development. 


Foundations 


Bexar County has large areas of clay soils in which the clay mineral montmorillonite 
is abundant. Such soils are poor materials in which to set building foundations. They 
swell when wet then shrink and crack when dry, and in so doing they exert such 
pressure that walls and foundations will crack unless, and sometimes even if, specially 
reinforced|(fig. 31 nd fig. 32)] The soils most likely to cause damage are the Houston 
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clays, the Houston Black clays, Crawford clay, and the Lewisville silty clays. Plasticity 
index and swell index indicate whether a soil is likely to shrink and swell enough to 
damage foundations. Several soil samples furnished by the Soil Conservation Service 
were tested on the FHA's "potential volume change" meter[Table 6 shows the swell 
index of each of the samples, as determined by the tests, and the plasticity index, 
determined from the swell index. 


mm тла m p 


Figure 31.—Wall of a schoolhouse built on Houston Black clay. The cracks result from the shrinking 
and swelling of the soil material. 


Sewage-disposal systems 


Suburban expansion results in an increased number of septic-tank systems for 
sewage disposal. The effectiveness of these systems depends largely on the 
absorptive capacity, permeability, depth, and slope of the soils within the filter field. 
Also important are the groundwater level and proximity to streams or other bodies of 
water 
поне а] the limitations of the soils for use in filter fields are rated at five levels, 
from none to very severe. By using the soil map to identify the soils and then referring 
to the ratings in table 4, it is possible to get a general idea of how well septic-tank 
systems would function in a selected area. Nevertheless, it is advisable to make a 
detailed inspection of the soils at the exact site that is to be used as a filter field. 


Control of runoff and erosion 


When the natural vegetation is removed and large expanses are covered with 
pavement and buildings, the amount of runoff from an area increases and the pattern 
of runoff changes. Runoff after a heavy rain may be two to ten times as great as when 
the same land was used for farming. The runoff concentrates in streets and gutters, 
instead of flowing into natural, meandering waterways, and the result is flooding and 
deposition of sediments on the lower areas. 

The unusual amount and unnatural pattern of runoff in built-up areas may result in 
severe erosion of homesites (fig. 33)|unless measures are taken to keep the water 
spread out and moving slowly, or to divert it from areas it could damage or to 


direct it so it will flow on an erosion-resistant surface, such as concrete or a dense sod. 
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Figure 32.—Damage to foundation of church built on Houston Black clay. This building is less than 
2 years old. 


Figure 33.—Erosion in ungraded yards. 
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Erosion-control measures that are practical for protection of small residential tracts 
include the following: 


1. 


2. 


5. 


Locating driveways, walks, and fences on the contour, or if that is not feasible, 
straight across the slope. 

Grading to make the surface level or gently sloping. Before grading is begun, 
the topsoil should be removed and stockpiled, so it can be replaced on the 
graded surface. 

Building diversions that will intercept runoff and keep it from flowing across 
erodible areas. The diversion structures themselves should be protected with 
grass. 

Constructing or improving waterways. Heavy runoff in built-up areas can turn 
natural waterways into gullies. Shaping and smoothing waterways and 
establishing sod in them help to prevent gullying. Artificial waterways can be 
created by cutting ditches, shaping them, and establishing sod in them. In 
some cases it may be practical to line a small ditch with concrete or to use tile 
or a pipeline instead of a ditch. 

Draining seep spots and waterlogged areas with tile or other facilities. 


Technical assistance may be needed in the planning of diversions, waterways, and 
drainage facilities, in order to be sure that the capacity is adequate for the volume of runoff 


Table 4 shows what soils in Bexar County are most susceptible to erosion and which are 


ШЕТТЕГІ 


likely to need artificial drainage. 


Figure 34.—Теггасе$ and retaining walls built to prevent water erosion in landscaped yards. 


Gardening and landscaping 
Мг. Frank L. Willis, local nurseryman and gardening editor, assisted in the preparation o1 table 6 


Suburban homeowners who want to landscape their homes need to know what 
kinds of soils their properties include and to what kinds of flowers, shrubs, and trees 
these soils are best suited. 

The ideal soils for yard and garden plants are those that have a deep root zone, a 
loamy texture, a balanced supply of plant nutrients, plenty of organic matter in various 
stages of decomposition, adequate water-supplying capacity, good drainage, and a 
granular or crumb structure that allows free movement of water, air, and roots. A degree 
of acidity or alkalinity suitable for the particular plants to be grown is also important. 
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Roses, most annual flowers, most vegetables, and most grasses grow best in soils that 
are neutral or only slightly acid. Some other plants—azaleas and rhododendrons for 
example—need acid soils. 

There are many kinds of soils in Bexar County, and many of them differ considerably 
from the ideal in texture, depth, permeability, and other characteristics that affect their 
suitability for flowers, shrubs, and trees. Success in gardening and landscaping depends 
on recognition of the limitations of the soils for such uses and on the practice of 


management that will offset the limitations. 
ІҢ table 7| the soils of Bexar County are grouped according to texture, reaction, and 


other characteristics that affect suitability for garden and yard plants. Each group is 
rated according to the relative suitability of the soils for specified plants, and some of the 
limitations and management needs are noted. The individual soils are described in 
Description of the Soils] Table 3|gives information on permeability and reaction of 
individual soils. 


Underground utility lines 


Water mains, gas pipelines, communication lines, and sewer pipes that are buried in 
the soil may corrode and break unless protected against certain electrobiochemical 
reactions resulting from the inherent properties of the soil. 

All metals corrode to some degree when buried in the soil, and some metals corrode 
more rapidly in some soils than in others. The corrosion potential depends on the 
physical, chemical, electrical, and biological characteristics of the soil—for example, 
oxygen concentration, concentration of anaerobic bacteria, and moisture content— and 
on external factors, such as manmade electrical currents. Design and construction also 
have an influence. The likelihood of corrosion is intensified by connecting dissimilar 
metals, by burying metal structures at varying depths, and by extending pipelines 
through different kinds of soils. 

Although electrical resistivity is only one factor in corrosion, measurements of that 
property permit a classification of probable corrosion potential. The soils of Bexar 
County were tested with an electrical-resistivity meter, which measures resistance to a 
flow of current. Most of the soils were tested for resistivity at a depth of 4 feet, because 
the gas and water lines in San Antonio are ordinarily at that depth. Soils in which 
bedrock is less than 4 feet below the surface were tested just above the bedrock. The 
results of the tests and interpretations based on the tests are shown шш 
and maximum readings were recorded, and averages were determined arithmetically. 
The measurements were made when the soils were wet to field capacity. The results are 
stated in terms of ohms per cubic centimeter. A low value indicates low resistivity (or 
high conductivity) and a high corrosion potential. The ranges in resistivity were 
translated into categories of corrosion potential as follows: 


Very: МОП АН 0 to 750 ohms per cubic centimeter 

Ге | өлөн 750 to 1,500 ohms per cubic centimeter 
Moderately high ................... 1,500 to 3,000 ohms per cubic centimeter 
Moderately low..................... 3,000 to 10,000 ohms per cubic centimeter 
LOW. tec анон елы нин ры 10,000 to 50,000 ohms per cubic centimeter 
Very low... eti ie 50,000 to 100,000 ohms per cubic centimeter 


In soils that have a high shrink-swell potential, stresses created by volume changes 
can break cast iron pipe. To prevent breakage, it may be necessary to cushion the pipes 
with sand. Gravelly and stony soils that have a high shrink-swell potential present 
another problem. Volumetric changes can cause the gravel and stones to rub against 
buried pipes and damage protective coatings that were applied to prevent corrosion. 
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Samples of some of the major soils in and near San Antonio have been tested to 
obtain data on potential volumetric change. The results of the laboratory tests are 
presented in Estimates of potential volumetric change for all the soils in the 
county are given іп table 3. 

Difficulty in digging trenches for the installation of water mains, gas mains, and sewers 
can be foreseen if the nature of the material underlying the soils is known. 
includes a description of the material underlying each of the soils to a depth of 10 feet. 
From that table it is possible to learn which soils are shallow over rock, which are sandy 
and subject to sloughing, and which have other characteristics that are likely to cause 
problems. 


Public Health 


Soils data have many applications to public health problems, including the problems 
of sewage disposal, maintenance of a pure water supply, prevention of disease, and 
provision of safe and adequate shelter. 
Sewage lagoons, septic tank systems, and sewer lines need to be so located and 
constructed that seepage or drainage from them can not pollute water supplies. 
Leakage from sewage lagoons built of unsuitable soil material is one cause of pollution. 
Wells, streams, and lakes can become contaminated by runoff from clogged filter fields, 
and rapid percolation of septic tank effluent can result in pollution of underground water. 
[Tanie 4 engneenno Interpretations, shows the degree of limitation of each of the soils 
or use as filter fields and as a source of material for construction of sewage lagoons. 
The soil map shows the major drainageways of the county and can be used as a 
general guide in locating filter fields. 

In selecting sites for sanitary land fills, it is important to consider the topography and 
drainage of the area and the characteristics of the soils, including texture, permeability, 
reaction, and the nature of the underlying material. The soil map can be useful in 
locating sites and identifying the soils [Table 3. Dives estimates of the pertinent 
properties of the soils. 

The stability of the soils is of major importance in the location of sewerlines. If the 
gradeline is interrupted, the sewerage system breaks down and a public-health hazard 
results. Tables 3, 6, and 8 provide information on volumetric change and corrosion 
potential that can be of value in locating pipelines and in planning for the protection of 
pipelines against corrosion and breakage. 

Mosquitoes, fleas, and other disease-carrying insects breed in stagnant water. Ву 
use of the soil map and the soil descriptions, it is possible to identify areas subject to 
flooding and areas likely to be ponded from time to time because of nearly level 
topography or poor internal drainage. Once these possible trouble spots are located, the 
health hazard can be controlled by spraying to eliminate insects and installing drainage 
systems to remove the standing water that attracts insects. 

Suitable shelter is a major factor in the protection of health. Particularly important is 
protection against flooding. Floodwater is a disease carrier, it causes sewage systems to 
fail, and if it stagnates it attracts disease-carrying insects. No public housing should be 
allowed to be built where there is danger of flooding or of ponding of surface runoff. 
Special problems exist around shopping centers and other suburban developments 
because the concentration of runoff from paved and built up areas may overtax the 
drainage facilities. 

Selection of sites where the soils are suitable for foundations is also essential. 

Some of the soils in Bexar County shrink and swell enough to crack foundations and 
walls. A health hazard results because rainwater seeps in through the cracks and 
insects collect in the moist spots. A study of the soil map and the soil descriptions can 
help planners to foresee and avoid such difficulties. 
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Recreation 


City dwellers in increasing numbers are turning to outdoor activities for recreation. 
Owners of farms, ranches, and woodlands within easy reach of cities thus have an 
opportunity for a new and potentially profitable enterprise: the development of facilities 
for camping, picnicking, fishing, hunting, golfing, and other forms of outdoor recreation 

The nature of the soils affects the suitability of an area for recreational uses able 10 | 
lists the soils of Bexar County and shows the estimated degree of limitation of each soi 
for some of the principal kinds of recreational facilities. Five degrees of limitation are 
recognized: none, slight, moderate, severe, and very severe. The uses for which the 
soils are rated and the bases for the ratings are described briefly in the following 
paragraphs. 

Paths and trails for foot traffic. —Paths and trails for hiking, nature study, and 
photography should preferably be in areas from which the native vegetation has not 
been removed. Soils of the Bexar, Brackett, Crawford, and Tarrant series are particularly 
well suited to these purposes. Soils on bottom lands are suitable during the seasons 
when they are not flooded. 

Riding trails and wagon roads.—On dude ranches, vacation farms, and farms close 
to large cities, horseback riding and hayrides are popular. Suitable trails and roads can 
be maintained on most of the soils of Bexar County. Sites for barns and other buildings 
and fields for growing livestock feed need to be carefully selected. 

Picnic grounds.—P icnicking accommodations should be uncrowded and should have 
suitable areas for parking cars. Generally it is advantageous to locate picnic grounds 
where there are opportunities for hiking, fishing, swimming, or other activities. Slope, 
wetness, texture, productivity, and erosion hazard are among the soil characteristics that 
determine the degrees of limitation given n [ato 10 The soils rated as having slight or 
no limitation are productive soils that are of loamy fine sand to clay loam texture, contain 
few stones, have a slope of no more than 7 percent, and are well drained or moderately 
well drained and safe from flooding. Poorly drained soils, steeper soils, finer textured 
and coarser textured soils, and stony soils are not suitable. 

Campgrounds.—Campgrounds for overnight and weekend camping need to be on 
soils that are suitable without surfacing for parking cars and trailers and that have no 
hard layers to interfere with setting tent pegs. Slope, drainage, texture, stoniness, 
productivity, flood hazard, and erosion hazard are among the characteristics that 
determine degrees of limitation shown in table 10. |The soils rated as having slight or no 
limitation are productive, moderately репт and moderately well drained soils, have 
a surface texture of loamy fine sand to cria loam, contain few stones, have a slope of 
between 2 and 7 percent, are safe from overflow, and are no more than moderately 
erodible. Poorly drained, very slowly permeable soils that are stony or have a more 
sandy or more clayey texture and a slope of more than 12 percent are considered to 
have severe limitations, as are soils that are subject to ponding or flooding. 

Building sites.—On-site investigation is necessary in the selection of locations for 
homes and cottages, for picnic she for washrooms and other service buildings. 
On the basis of the ratings given i table 10, some soils can be eliminated from 
consideration, but even within area hat are considered to have slight or no 
limitation, there are likely to be spots unsuitable for building sites. Slope, drainage, 
rockiness, productivity, shrink-swell potential, flood hazard, and erosion hazard are 
among the soil characteristics that determine the degrees of limitation. Favorable 
characteristics are good or moderately good drainage, a slope of no more than 12 
percent, low shrink-swell potential, good productivity, no more than a moderate erosion 
hazard, safety from flooding and ponding, and freedom from stoniness. Poor drainage, 
stoniness, slopes of more than 35 percent, high shrink-swell potential, or a hazard of 
flooding or ponding constitute severe limitations. 
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Playgrounds, intensive and extensive.—Intensive play areas include basketball, 
volleyball, badminton, horseshoe, and croquet courts; diamonds for baseball and softball; 
and areas for swings, seesaws, and other playground equipment. Playgrounds for intensive 
use should not be surfaced, but they do need a cover of vegetation over most of the area. 
The degree of limitation of a soil for this use depends largely on wetness, flood hazard, 
permeability, texture, stoniness, slope, productivity, and erosion hazard. The soils rated as 
having slight or no limitation are stone-free sandy clay loams to loamy fine sands that have 
a slope of no more than 3 percent and are well drained or moderately well drained, 
moderately permeable to rapidly permeable, moderately to highly productive, safe from 
flooding and ponding, and no more than moderately erodible. The soils rated as severely 
limited are those that have a texture either coarser than loamy fine sand or finer than sandy 
clay loam, are gravelly or stony, are poorly drained, have slopes of more than 8 percent, 
are very slowly permeable, or are subject to flooding. 

Extensive play areas are not subjected to such concentrated use and consequently can 
encompass soils of a wider range of characteristics. Such areas may include wildlife 
sanctuaries, archery ranges, bridle paths, and undisturbed areas that offer opportunity for 
nature study (fig. 35). The degree of limitation of a soil for these uses depends largely on 
wetness, flood hazard, slope, texture, productivity, and erosion hazard. Soils considered to 
have slight or no limitation are not subject to flooding or ponding, but they may range from 
clay loam to loamy fine sand in texture, from good to imperfect in drainage, and from high 
to low in natural fertility. The slope may be as much as 20 percent. Soils that are marshy 
or are frequently flooded are not suitable, nor are those that include large outcrops or 
escarpments of rock. 


Figure 35.— This area is not suitable for use as a playground for intensive use, but it could be 
developed as an archery range or a wildlife sanctuary 


Hunting areas.—Adequate and suitable food and cover are the principal requirements 
for attracting game in numbers sufficient for good hunting. |Table 10 shows the degree of 


limitation of each of the soils in Bexar County as an environment for the principal kinds of 
game birds and animals. 

Upland birds, such as quail, cloves, and turkeys, need brush and trees for cover. For 
food they need grain crops, seed crops, grasses, legumes, and wild herbaceous upland 
plants. Wetness, productivity, slope, and degree of erosion are among the soil 
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characteristics that determine the degrees of limitation. The soils that have slight or no 
limitation are well drained to imperfectly drained, are moderate to high in natural fertility, 
have slopes of no more than 12 percent, and are no more than moderately eroded. The 
most severely limited soils are low in natural fertility, severely or very severely eroded, 
marshy, or extremely rocky. 

Ducks and other wetland birds need areas of water, in addition to food and cover. The 
soils should be suitable either for excavated ponds or for shallow impoundments. Wetness, 
slope, productivity, permeability, depth to bedrock, and nature of the parent material are 
among the soil characteristics that determine the degrees of limitation. The soils that have 
slight or no limitation are those that have very slowly permeable subsoils and are wet or 
marshy, level or depressional, and fertile enough to produce wetland plants for food and 
cover. Well-drained upland soils are not suitable. 

Deer, the principal big game in this county, need an environment in which there are 
brush and trees for natural cover and grain crops, seed crops, grasses, legumes, and wild 
herbaceous forage crops for food. Wetness, productivity, and slope are among the soil 
characteristics that determine the degrees of limitation. The soils that have slight or no 
limitation are well drained to imperfectly drained, are moderately to highly productive, and 
have slopes of less than 35 percent. The soils most severely limited are those that are 
marshy and those that are flooded for long periods. 

Small game, such as rabbits, squirrels, and opossums, need an environment that provides 
food and cover in the form of grain crops, seed crops, grasses, legumes, wild herbaceous 
upland plants, brush, and trees. Wetness, productivity, slope, and degree of erosion are 
among the soil characteristics that determine the degree of limitations. The soils considered 
to have slight or no limitation have slopes of less than 20 percent and are well drained to 
imperfectly drained, moderate to high in natural fertility, and no more than moderately 
eroded. The soils most severely limited are those that consist mostly of outcrops or 
escarpments and those that are marshy, severely eroded, or low in natural fertility. 

Fishponds.—On-site investigation is needed in the selection of sites for fishponds. On 
the basis of able 10,]some Soils can be eliminated from consideration, but even within 
areas of soils that have little or no limitation, there are likely to be areas that would not be 
satisfactory for ponds. The soil material must be suitable both for the dam and for the 
bottom of the pond. Slope, permeability, texture, depth to bedrock, and nature of the 
parent material are among the soil factors that determine the degrees of limitation shown 
in table 10. Other factors that are important in the choice of a pond site but are not 
reflected [lae vor the size of the drainage area, the hazard of siltation, the need for 
spillways, and the need for control of runoff and erosion. 
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Formation, Classification, and Morphology of Soils 


In this section the factors that have affected the development and composition of the 
soils in Bexar County are considered, the soils are classified by higher categories 
according to the system of classification now in use in the United States, the main 
morphological characteristics of the soils are presented, and a typical profile of a soil of 
each soil series in the county is described. Complete physical and chemical data for 
these soils are not available. 


Factors of Soil Formation 


The characteristics of the soil at any one point on the earth are determined by 
climate, plant and animal life, type of parent material, relief and drainage, and time. А! 
five of these soil-forming factors come into play in the genesis of every soil. The relative 
importance of each differs from place to place; sometimes one is more important and 
sometimes another. 

Climate and plant and animal life are the active factors of soil formation. They act on 
the parent material that has accumulated through the weathering of rocks and slowly 
change it into a natural body that has genetically related horizons. The effect of climate 
and plane and animal life are conditioned by relief. The parent material also affects the 
kind of profile that will be formed and in extreme cases, as when the parent material 
consists of pure quartz sand, determines it almost entirely. Little can happen to quartz 
sand, and most soils derived from it have very faint horizons. Finally, time is required for 
the changing of the parent material into a soil profile. Usually, a very long time is 
required for the development of distinct horizons. 

The interrelationships among the factors of soil formation are complex, and the 
effects of any one factor cannot be isolated and identified with certainty. It is convenient, 
however, to discuss the factors of soil formation separately and to indicate some of their 
probable effects. The reader should always remember that the factors interact 
continually in the processes of soil formation and that the interactions are important to 
the nature of every soil. 


Climate 


Bexar County has a modified subtropical climate, predominantly continental in winter 
and marine in summer. Precipitation is fairly well distributed throughout the year; it is 
heaviest in spring and early in fall. Evaporation is fairly high, and rainfall seldom wets 
the soil below the root zone. The amount of rainfall has been great enough to leach the 
calcium carbonate from the upper horizons of some soils, but not great enough to leach 
it entirely from the soil. Consequently, many of the soils have a layer in which calcium 
carbonate has accumulated. Many of the younger soils have free lime throughout the 
profile. In other soils, most of the plant nutrients have been leached from the root zone, 
and fine clay particles have been moved down in the profile and have accumulated to 
form a slowly permeable horizon. 

Wind has been a minor factor in the development of the soils of the area, but it has 
affected soil development to some extent, particularly in the extreme southern part of the 
county. It has contributed to weathering of parent materials, has reworked some 
deposits, and has shifted material from place to place. 
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Living organisms 


Vegetation, micro-organisms, macro-organisms, and other forms of life that live on 
and in the soil contribute to soil development. The type and amount of vegetation are 
important. They are determined partly by the climate and partly by the kind of parent 
material. 

The climate of Bexar County was favorable to mid and tall grasses and hardwood 
trees. The nature of the parent material determined whether the vegetation would be 
the open savannah type of tall grasses and hardwood forest, as on the deep sands, or 
mid grasses and scattered hardwoods, as on the limestone hills. 

The mixed vegetation contributed large amounts of organic matter to most soils of 
the area. Decaying grass leaves and stems were left on the soil surface, and fine roots 
were left throughout the solum. The network of tubes and pores left by these decaying 
roots hastened the passage of air and water through the soil and provided abundant 
food for bacteria, actinomycetes, fungi, and other micro-organisms. 

Earthworms are the most conspicuous form of animal life in the soil. Despite the low 
rainfall in this area and periods when the solum is completely dry, earthworms have 
had an important part in soil development. Worm casts, which are common in the 
Austin, Willacy, Frio, and Lewisville soils, facilitate the movement of air, water, and 
roots in the soil. 

The influence of man on the soil-forming factors should not be overlooked. At first, 
he fenced the range, stocked it, and permitted it to be overgrazed. Then he plowed the 
land and planted crops. By poorly timed tillage and the use of heavy machinery, he 
compacted the soil in some areas and reduced aeration and infiltration of water. By 
harvesting the crops, exposing the bare soil to the elements, and allowing runoff and 
wind erosion, he reduced the amount of organic matter and the proportion of silt and 
clay particles in the plow layer. In some areas he has changed the moisture regime by 
irrigating. These activities, most of which have taken place within the past 75 years, 
have had a marked effect on the soils of the county. 

The way man treats the soil in future years will affect its further development. 


Parent material 


Bexar County is underlain by formations in the Trinity, Fredericksburg, Washita, 
Midway, Wilcox, and Claiborne geological groups and by formations in the Gulf and 
Recent series (3). These groups and series differ greatly. Each consists of one or more 
formations that contain limestone, chalky limestone, chalk, shaly clay, marly clay, sandy 
clay, calcareous clay, sand, or sandstone. 

Most of the soils in the northern third of the county formed in material associated with 
the Trinity, Fredericksburg, and Washita groups. The Tarrant soils are underlain by hard 
limestone, generally of the Glen Rose formation in the Trinity group and of the Edwards 
formation in the Fredericksburg group. The Brackett soils are underlain by chalky 
limestone and marly clay of the Comanche Peak formation in the Fredericksburg group. 
The Crawford and the Bexar soils have developed over cherty limestone of the 
Georgetown formation in the Washita group and of the Edwards formation in the 
Fredericksburg group. 

Material from formations in the Gulf series has influenced soil development in the 
central third of the county. The Austin and the Stephen soils developed over chalk and 
soft limestone rubble of the Austin chalk and Anacacho limestone formations. The 
Houston, the Houston Black, and the Sumter soils developed over the calcareous clay, 
shaly clay, and marl of the Navarro and Taylor formations. 
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The Midway, Wilcox, and Claiborne are the principal groups in the southern third 
of the county. The Wills Point clay formation in the Midway group consists mainly of 
sandy clay and underlies the San Antonio, the Orelia, and the Willacy soils and 
some of the Webb soils. The undifferentiated sand, clay, and sandstone formations 
in the Wilcox group underlie the Crockett, Leming, Hockley, Duval, and Webb soils 
and some of the San Antonio soils, all of which have a surface layer of sandy loam 
or loamy sand and a clay subsoil. 

The Carrizo sand formation in the Claiborne group underlies the Eufaula soils, 
which have a deep profile of sand or loamy sand texture. Some of the Hockley, 
Duval, and Webb soils developed from material of the Mount Selman formation in 
the Claiborne group. This formation is inextensive. It is made up largely of fine 
sand, silty clay, and clay. 

Alluvial deposits of recent or ancient geologic time occur along the principal 
rivers and streams of the county. The lowest lying deposits constitute the parent 
material of soils on the flood plains. Many of these are reworked from time to time, 
and new sediments are deposited. Consequently, there is little soil development 
and the horizons are indistinct. There is, however, a textural profile composed of 
layers of clay, clay loam, or fine sandy loam. The Frio, Trinity, Gowen, and Zavala 
Soils, all of which are on the flood plains, formed in this kind of parent material. The 
thicker, higher lying deposits of alluvium and some clayey outwash material 
constitute the parent material from which the Venus, Patrick, Karnes, and 
Lewisville soils formed. In some areas, ordinarily near the base of the formation, 
there are thick beds of gravel. 


Relief 


Relief, or the lay of the land, influences soil development through its effect on 
drainage and runoff. If other factors of soil formation are equal, the degree of profile 
development depends mainly upon the average amount of moisture in the soil. 
Soils on steep slopes absorb less moisture and normally have less well developed 
profiles than those on gentle or nearly level slopes. Some steep areas have so 
much runoff that, geologic erosion almost keeps pace with the weathering of rocks 
and the formation of soils. Conversely, soils in the more nearly level areas 
generally absorb more of the water that falls and are less likely to erode. 
Depressions or concave areas receive extra water through runoff from adjacent 
slopes, and in these areas the soils may be wet for long periods. The wetness 
affects the rate of horizon development. 

Thus, through the general influence of runoff and drainage, relief inhibits some 
processes of horizon differentiation and hastens others. Soils that form from the 
same kind of parent material but in different positions within the landscape are 
likely to have unlike profiles. Relief, then, is a local factor rather than a regional 
factor in soil formation. 

The distinctness of horizons within a soil profile and the total thickness of the 
solum are closely related to relief. Ordinarily, soils that have a thick solum and 
distinct horizons occur on gentle slopes; soils on stronger slopes have a thinner 
solum and less distinct horizons. Except for sandy soils, which are permeable and 
generally well drained, the soils in level or nearly level areas are likely to be dense, 
slowly permeable, and poorly drained. 
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Time 


Time is required for the formation of a mature soil from parent material. Some 
materials that have been in place for only a short time have not been influenced 
enough by climate, relief, and living organisms to have developed well-defined, 
genetically related horizons. The bottomland soils, such as the Frio and Trinity 
Soils, are good examples of soils that have weakly developed profiles. 

Some deep soils that have indistinct horizons or in which the profile consists of 
A and C horizons are considered young and immature. The Venus, Karnes, and 
Austin soils are good examples of deep, immature soils. 

Soils on steep slopes are generally immature, because geologic erosion resulting 
from relief has overcome the influence of other soil-forming factors. The Tarrant and 
Brackett soils are excellent examples of steep, immature soils. Soils that have been 
in place for a long time and have approached equilibrium with their environment are 
mature soils. These soils show marked horizon differentiation. Ordinarily they are well 
drained and occupy nearly level to gently sloping areas. The Crockett, San Antonio, 
and Webb soils are good examples of mature soils. 


Classification and Morphology of Soils 


Classification consists of an orderly grouping of defined kinds of soils into classes 
in a system designed to make it easier to remember soils, including their 
characteristics and interrelationships. Soils are placed in narrow classes or groups so 
that their behavior within farms, ranches, or counties can be studied. They are placed 
in broad classes so that the soils of continents or other large areas can be compared. 
In the comprehensive system of soil classification followed in the United States (5), 
the soils are placed in six categories. Beginning with the most inclusive, the six 
categories are the order, the suborder, the great soil group, the family, the series, 
and the type. 

There are three orders and thousands of types. The suborder and family 
categories have not been fully developed and thus have been little used. Attention 
has been given largely to the classification of soils into soil types and series within 
counties or comparable areas and to the subsequent grouping of series into great 
Soil groups and orders. The terms “soil series" and “soil type" are defined in the 
section “How This Soil Survey Was Made." 

Classes in the highest category of the classification scheme are the zonal, 
intrazonal, and azonal orders (4). The zonal order is made up of soils having evident, 
genetically related horizons that reflect the predominant influence of climate and 
living organisms in their formation. In the intrazonal order are soils having evident, 
genetically related horizons that reflect the influence of topography or parent material 
over the effects of climate and living organisms. In the azonal order are soils that lack 
distinct, genetically related horizons, commonly because of youth, resistant parent 
material, or steep topography. 

All three soil orders are represented in Bexar County. Soil of two orders, and even 
of all three, may occur within a single field. 

A great soil group consists of a large number of soil series, the soils of which have 
many internal features in common. All of the soils in all series within one group will 
have the same number and kinds of horizons. The horizons may differ in thickness 
and distinctness, but they must be recognizable. The great soil group category also 
reflects a number of relationships in soil genesis and indicates to some degree the 
fertility of the soils and their suitability for crops. 

The classification of the soil series of Bexar County by order and great soil group is 
shown in the following tabulation. 
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Order and great soil group 


Zonal— Series 
Reddish Сһеѕіпиї.................................... Duval, San Antonio, Webb, Willacy. 
Reddish Prairie ....................................... Bexar, Crockett. 
Red-Yellow Podzolic................................ Eufaula, Hockley. 

Intrazonal— 
GrUMUSOl КОКОН ГУ ОЛ ГОЛ Austin, Crawford, Houston, Houston 

Black, Krum, Lewisville, Patrick. 

М ее s oes የ ИТТЕ Leming, Orelia. 
ВЋепахіпа Raat a Stephen. 

Azonal— 
АШУ а 2.554 LEES Frio, Gowen, Trinity, Zavala. 
Lithosol ንች ችንም La d a eor Brackett, Tarrant. 
Regosol РЕЛЕ ማጻፍ ው ТЕ Karnes, Sumter, Venus. 

Zonal order 


The zonal soils in Bexar County are classified into three great soil groups: Reddish 
Chestnut soils, Reddish Prairie soils, and Red-Yellow Podzolic soils. 


Reddish Chestnut Soils 


Reddish Chestnut soils have a brown to reddish-brown surface horizon that is hard 
when dry. The subsoil is reddish brown to red and is firmer and finer textured than the 
surface soil. The lower part of the subsoil is calcareous. These soils developed under a 
mixture of grass and shrubs in a warm-temperate, subhumid climate. 

The Reddish Chestnut great soil group is represented in this county by soils of the 
Duval, San Antonio, Webb, and Willacy series. 


Reddish Prairie Soils 


Reddish Prairie soils have a dark reddish-brown, slightly acid to medium acid surface 
Soil that grades through somewhat finer textured, reddish material to the parent material. 
These soils formed under tall grasses in a humid to subhumid, warm-temperate climate. 

The Reddish Prairie great soil group is represented in this county by the soils of the 
Bexar and Crockett series. These soils (Bexar and Crockett) are at the westernmost 
edge of the Reddish Prairie range and are transitional toward the Reddish Chestnut 
Soils. 


Red Yellow Podzolic Soils 


Red-Yellow Podzolic soils have a thin surface layer of litter and acid humus; a thin 
organic-mineral A1 horizon; a thicker, light, colored, leached A2 horizon; a thick, red, 
yellowish-red, or yellowish-brown B horizon that shows some accumulation of clay and 
sesquioxides; and a relatively sandy C horizon. These soils formed under deciduous or 
coniferous or mixed forest in a humid, warm-temperate climate. 

The Red-Yellow Podzolic great soil group is represented in this county by the soils of 
the Hockley and Eufaula series. These soils lie near the westernmost edge of the Red- 
Yellow, Podzolic range, which covers the greater part of the southeastern United States. 
They are detached from the main body of the Red-Yellow Podzolic soils that extend 
eastward from eastern Texas. 
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Intrazonal order 


The intrazonal soils in Bexar County are classified into three great soil groups: 
Grumusols, Planosols, and Rendzinas. 


Grumusols 


Grumusols have a profile that is rather high in clay and relatively uniform in 
texture. They are marked by signs of local movement resulting from shrinking and 
swelling as they become dry and then wet. Many of these soils have a thick, dark- 
colored A horizon over a limy C horizon; others are uniform in appearance except 
for signs of churning. The parent material is high in clay or in alkaline earths. 
Grumusols occur chiefly in a tropical or subtropical climate where wet and dry 
seasons alternate. 

The Grumusol great soil group is represented in this county by the soils of the 
Austin, Crawford, Houston, Houston Black, Krum, Lewisville, and Patrick series. The 
Austin and Patrick soils are transitional toward Brunizems. They do not exhibit the 
high degree of shrinking and swelling that the Houston and Houston Black soils do. 
The peds are subangular blocky in shape, and slickensides have not been 
observed. 


Planosols 


Planosols have one or more horizons abruptly separated from and sharply 
contrasting with an adjacent horizon because of high clay content, cementation, or 
compactness. Some Planosols have a B horizon that is very high in clay, which is 
separated by an abrupt boundary from an A horizon that is comparatively low in clay. 
Other Planosols have a fragipan (a compact or brittle, seemingly cemented horizon) 
below a B horizon that contains some accumulated clay. Planosols form under either 
grass or trees in a temperate to subtropical, subhumid to humid climate. 

The Planosols in Bexar County have a dark-gray to grayish-brown, eluviated A 
horizon that ranges from sandy clay loam to loamy fine sand in texture. They formed 
under grass-shrub vegetation on a nearly level to gently sloping, concave surface. They 
are underlain by sandy clay and some interbedded sandstone. 

The Planosol great soil group is represented in this county by the soils of the Orelia 
and Leming series. Leming soils are transitional toward Reddish Chestnut soils. 


Rendzinas 


Rendzinas have a brown or black, friable surface horizon underlain by light-gray 
or pale-yellow, soft, limy material. These soils formed under grass or a mixture of 
grass and trees in a humid to semiarid climate. 

The Rendzina great soil group is represented in this county by soils of the 
Stephen series. Stephen soils are nearly level to moderately sloping and have a 
convex surface. They are moderately permeable and poorly drained to moderately 
well drained. The texture of the surface layer ranges from light clay to clay loam and 
silty clay loam. 


Azonal order 


The azonal soils in Bexar County are classified into three great soil groups: 
Alluvial soils, Lithosols, and Regosols. 


Alluvial Soils 


Alluvial soils consist of transported and relatively recently deposited material that 
has been only slightly modified by soil-forming processes. 
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The Alluvial great soil group is represented in this county by the soils of the Frio, 
Gowen, Trinity, and Zavala series. These soils are nearly level or gently sloping and 
occur on first bottoms or on low terraces along the main rivers, streams, and drains of 
the area. 


Lithosols 


Lithosols have no clearly expressed soil morphology. They consist of freshly and 
imperfectly weathered masses of rock fragments. 

The Lithosol great soil group is represented in this county by the soils of the Brackett 
and Tarrant series. Ordinarily, these soils are steep. 


Regosols 


Regosols lack definite genetic horizons. They are developing from deep, 
unconsolidated or soft rocky deposits. 

The Regosol great soil group is represented in this county by the soils of the Karnes, 
Venus, and Sumter series. 


Detailed Descriptions of Soil Profiles 


In the pages that follow, a typical profile of a soil of each series represented in Bexar 
County is described in detail, and the range in major characteristics within the limits of 
each series is discussed. 


Austin Series.—Austin soils are moderately deep, dark grayish-brown, well-drained 
silty clays that developed over the Austin chalk or the Anacacho limestone formation. 
Soils of this series occur in the northeastern and central parts of Bexar County. They 
are predominantly gently sloping, but the slope range is 1 to 6 percent. 

Austin soils are lighter colored, are less clayey, have more free lime, and are more 
permeable than Houston Black soils; they are more deeply developed and lighter 
colored than Stephen soils and the Tarrant soils that have a chalk substratum; and they 
are more permeable and less clayey than Houston soils. They are similar to Lewisville 
Soils, which developed from old alluvium and are typically less sloping. 

A typical profile of a cultivated Austin silty clay is just off Stahl Road, about half a mile 
northwest of its intersection with Nacogdoches Road; the site is approximately 25 yards 
to the right of the road. 


Ар—0 to 8 inches, dark grayish-brown (10YR 4/2) silty clay; very dark grayish 
brown (10YR 3/ 2) when moist; moderate, fine, granular structure; hard 
when, dry, friable when moist, sticky when wet; contains a few, very fine, 
hard CaCO, concretions; a few worm casts; strongly calcareous; clear, 
smooth boundary. 

А11—8 to 15 inches, dark grayish-brown (10YR 4/2) silty clay; very dark grayish 
brown (10YR 3/2) when moist: strong, fine, subangular blocky structure; 
hard when dry, firm but crumbly when moist, sticky when wet; contains a 
few, fine, hard CaCO, concretions; a few worm casts; strongly calcareous; 
gradual boundary. 

A12—15 to 28 inches, grayish-brown (10YR 5/2) silty clay; dark grayish brown 
(10YR 4/2) when moist; strong, fine, subangular blocky structure; hard 
when dry, firm but crumbly when moist, sticky when wet; contains a few, 
fine and very fine, hard CaCO, concretions: a few worm casts; strongly 
calcareous; gradual boundary. 
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АС—28 to 45 inches, pale-brown (10YR 6/3) silty clay; brown (10YR 5/3) when 


moist; moderate, medium and fine, subangular blocky structure; very 
hard when dry, firm but crumbly when moist, sticky when wet; contains 
a few, fine, hard CaCO, concretions; strongly calcareous; clear, wavy 
boundary. 

С--45 to 72 inches +, very pale brown (10YR 8/3), soft chalky marl; darker 
very pale brown (10YR 7/3) when moist; weak, fine, subangular blocky 
structure in the uppermost 10 inches, then grading to weak fragments 


and partings; firm when moist, hard when dry; very strongly calcareous; 


common to many, fine and medium, hard and soft CaCO, concretions 
and masses of limy material; many shale partings in the lower part. 
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The thickness of the A horizon ranges from 16 to 30 inches. The color ranges from 
very dark brown to grayish brown (hue of 10YR, dry values of 2 to 5.5, and chromas of 


1.5 to 2). The texture is silty clay; the clay content is 40 to 48 percent. 
The thickness of the AC horizon ranges from 12 to 26 inches. The color ranges 


from dark grayish brown to pale brown (hues of 10YR and 2.БҮВ, dry values of 4 to 6, 


and chromas of 2 to 3). 


Depth to the C horizon is typically about 45 inches but ranges from 24 to 55 inches. 


The substratum is chalk or chalky marl and contains few to many shale partings. 


Bexar Series.—Bexar soils are moderately deep, dark reddish-brown, well-drained 


cherty clay loams or gravelly loans. They developed under grass-forest vegetation 


over hard limestone of the Georgetown and Edwards formations. Soils of this series 
occur in the northern third of the county. They are predominantly gently sloping, but 


the slope range is 0 to 8 percent. 
Bexar soils are redder, less clayey, and more cherty in the surface layer than 


Crawford soils; they are more deeply developed, redder, and less limy than Tarrant 


Soils; and they are more deeply developed than the closely associated Yates soils, 
which are not mapped in Bexar County. 

A typical profile of Bexar cherty clay loam is just off Redland Road, 1 mile north 
and northwest of its intersection with Jones-Maltsberger Road; the site is 50 feet 
west of the road, in a large pasture. 


А11--0 to 8 inches, dark reddish-brown (5YR 3/2) cherty clay loam; dark reddish 


brown (БҮН 2/2) when moist; moderate, fine and very fine, subangular 
blocky structure; sticky and plastic when wet, firm but crumbly when 


moist, hard when dry; contains angular chert fragments (approximately 15 


percent by volume); pH 6.0; clear, smooth boundary. 

А12—8 to 18 inches, dark reddish-brown, (5YR 3/3) cherty clay loam; dark 
reddish brown (10YR 3/2) when moist; very fine and fine, subangular 
blocky structure; sticky and plastic when wet, firm but crumbly when 


moist, hard when dry; contains angular chert fragments (approximately 40 


percent by volume); pH 60; abrupt, wavy boundary. 


B2t—18 to 27 inches, dark reddish-brown (2.5 YR 3/4) cherty clay; dark reddish 


brown (2.5 YR 2/4) when moist; strong, very fine, blocky structure; peds 


have nearly continuous clay films: sticky and plastic when wet, very firm 
when moist, very hard when dry; contains very large, irregular fragments 


of chert and limestone (approximately 15 percent by volume); pH 6.5; 
abrupt, wavy boundary. 

R—27 to 32 inches +, pinkish-white (БҮН 8/2), calcareous, soft limestone and 
hard, crystalline limestone bedrock; pinkish gray (5YR 7/2) when moist. 
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The thickness of the A horizon ranges from 14 to 22 inches. The texture ranges 
from cherty clay loam to gravelly loam. The color ranges from dark brown to reddish 
brown (hues of 7.5YR and 5YR, dry values of 3 to 4, and chromas of 2 to 3). 

The thickness of the B horizon ranges from 6 to 14 inches. The color ranges from 
red to dark reddish brown (hues of 2.5YR and SYR, dry values of З to 4, and chromas 
of 4 to 6). 

The thickness of the solum ranges from about 16 to 36 inches and not uncommonly 
covers this entire range within a distance of 50 feet or less. The reaction ranges from 
slightly acid to mildly alkaline. The fragments of chert and hard limestone range from 1⁄2 
inch to 5 inches in diameter. They cover 3 to 25 percent of the surface and make up 15 
to 50 percent of the solum by volume. 


Brackett Series.—Brackett soils are well-drained, grayish-brown, clayey, 
strongly calcareous Lithosols. They developed over soft limestone interbedded with 
hard limestone, mainly of the Comanche Peak formation. Soils of this series are 
extensive in Bexar County and occur as wide areas on the limestone prairies in the 
northern third of the county. The slope range is 2 to 30 percent. Moderately steep 
slopes predominate. 

Brackett soils are lighter colored, less clayey, and less stony than Tarrant soils; 
they are less red, less clayey, more limy, and less deeply developed than Crawford 
Soils; they are lighter colored and contain more lime than the Tarrant soils that 
developed over chalk; they are less deeply developed and lighter colored than 
Stephen soils; and they are lighter colored, less deeply developed, more limy, more 
crusty, and more sloping than Austin soils. A typical profile of Brackett stony clay 
loam is just off Scenic Loop Drive, 1 mile north of its intersection with Babcock Road; 
the site is in a large pasture, approximately 600 feet west of the drive. 


А1—0 to 4 inches, grayish-brown (2.5Y 5/2) stony clay loam; dark grayish brown 
(10YR 4/2) when moist; contains gravel and limestone fragments 
(approximately 20 percent by volume) ranging from 1/4 inch to 6 inches in 
diameter; weak, granular structure; crusty and hard when, dry, friable when 
moist; very strongly calcareous; abrupt, irregular boundary. 

АС--4 to 12 inches, light brownish-gray (2.5Y 6/2) clay loam; grayish brown (2.5Y 
5/2) when moist; contains soft limestone and lenses of chalky marl 
(approximately 30 percent by volume); weak to moderate, fine, granular 
structure; hard when dry, friable when moist; very strongly calcareous; clear, 
smooth boundary. 

R—12 to 20 inches +, thin-bedded to thick-bedded limestone containing lenses of 
chalky marl or calcareous clay; interbedded with strata of hard limestone. 


The thickness of the A1 horizon ranges from 0 to 10 inches. The texture (excluding 
the gravel and stones) ranges from clay loam to light, clay. Some areas are free of 
gravel and stones. The color of the A1 horizon ranges from gray to light brownish gray 
(hues of 10YR and 2.5Y, dry values of 4.5 to 6, and chromas of 1 to 2). 

The thickness of the AC horizon ranges from 4 to 16 inches. The color ranges from 
light brownish gray to light gray (hues of 10YR and 2.598, dry values of 6 to 7, and 
chromas of 1 to 2). In places this horizon is lacking or very thin. 

In the rocky phases, limestone rocks and fragments that range from % inch to 10 
inches in diameter cover 12 to 80 percent of the surface. The amount of rock increases 
near the narrow ledges, where harder limestone crops out, and decreases on the wider 
benches. The amount increases where the benches get smaller and closer together on 
the upper part of the slopes. 
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Crawford Series.—Crawford soils are moderately deep, well-drained, very dark 
brown stony clays or clays. They developed under the savannah and the forest types of 
vegetation, over hard limestone of the Georgetown and Edwards formations. Soils of 
this series occur in the northern third of the county. They are mainly nearly level to 
gently sloping, but the slope range is 010 8 percent. 

Crawford soils are deeper, redder, and less limy than Tarrant soils; and they differ 
from Bexar soils in that they are more clayey and less red in the surface layer and lack a 
Bt horizon. As compared with Brackett soils, which are very shallow, they are deeper, 
are darker colored, are less limy, and developed over harder limestone. 

A typical profile of Crawford stony clay is just off U.S. Highway No. 281 North, 
approximately 6 miles north of Loop 410; the site is in a pasture, 70 feet west of the 
highway. 


А11--0 to 8 inches, very dark grayish-brown (10YR 3/2) stony clay; very dark 
brown (10YR 2/2) when moist; moderate, fine, granular and subangular 
blocky structure; sticky and plastic when wet, very firm but crumbly when 
moist; noncalcareous; pH 7.5; gradual boundary. 

A12—8 to 22 inches, brown (7.5YR 4/2) stony clay; dark brown (7.5YR 3/2) when 
moist; moderate, fine, blocky (wedge-shaped) structure; sticky and plastic 
when wet, very firm but crumbly when moist; noncalcareous; pH 7.5; 
gradual boundary. 

А13--22 to 34 inches, reddish-brown (5YR 5/3) stony clay; dark reddish brown 
(5YR 3/3) when moist; moderate, fine, blocky (wedge-shaped) structure; 
sticky and plastic when wet, very firm but crumbly when moist; 
noncalcareous; pH 8.0; abrupt, irregular boundary. 

A13 and R—34 to 42 inches, weathered limestone; estimated to be 10 to 15 
percent, by volume, yellowish-red (5УВ 5/6) clay in the cracks, crevices, 
and interstices between the fractured strata; calcareous; pH 8.0; many 
roots. 

R—42 to 50 inches +, relatively unfractured limestone bedrock. 


The color of the A11 horizon ranges from very dark brown to dark reddish brown 
(hues of 10YR and 5YR, dry values of 2 to 4, and chromas of 2 to 3). The thickness 
ranges from 6 to 10 inches. The texture ranges from clay to coarse cherty clay. From 5 
to 40 percent of this horizon consists of limestone and chert fragments that range in 
diameter from 14 inch to 24 inches. A nonstony phase of this soil occurs. Besides being 
almost free of coarse fragments, it is slightly redder than is typical of Crawford soils. 

The color of the A13 horizon ranges from dark reddish brown to dark brown 
(hues of 5YR and 7YR, dry values of 3 to 4, and chromas of 3 to 4). The reaction 
ranges from slightly acid to mildly alkaline. Depth to hard limestone bedrock ranges 
from 17 to 45 inches. 


Crockett Series.—The Crockett series consists of well-drained, dark grayish-brown 
to brown soils of the Reddish Prairie group. They developed over calcareous sandy clay 
loam and sandy clay formations of the Wilcox group. Soils of this series occur in the 
southern third of Bexar County. They are nearly level to gently sloping; the slope range 
is 0 to 5 percent. 

Crockett soils are less clayey than San Antonio soils, which have a browner surface 
layer and a redder, unmottled subsoil; they are less clayey in the surface layer and 
lighter gray than Orelia soils, which have a compact, unmottled subsoil; they are less red 
throughout the profile than Webb and Duval soils; and they have a thinner, less sandy 
surface layer and a less sandy, less permeable subsoil than Hockley soils. 
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A typical profile of Crockett fine sandy loam is near the intersection of Sulphur 
Springs Road and Stuart Road; the site is west of a small cemetery and across the 
road front the main entrance to East Central High School. 


А11--0 to 5 inches, brown (10YR 5/8) fine sandy loam; dark brown (10YR 4/3) 
when moist; weak, fine, granular structure to structureless; very friable to 
loose when moist; noncalcareous; pH 6.0; clear, smooth boundary. 

А12—5 to 10 inches, dark-brown (10YR 4/3) fine sandy loam; darker brown (10YR 3/3) 
when moist; slightly more clayey than the A11 horizon; weak, fine, granular 
structure to structureless; very friable when moist, hard when dry; 
noncalcareous; pH 6.0; abrupt boundary. 

B21t—10 to 20 inches, brown (7.5 YR 4/2) light sandy clay; dark brown (7.5YR 3/2) 
when moist; common, fine, distinct, red and gray mottles; moderate, medium 
and fine, blocky structure; extremely hard when dry, very firm when moist, 
sticky and plastic when wet; nearly continuous, slightly darker coatings on 
ped surfaces; noncalcareous; pH 6.5; gradual boundary. 

B22t—20 to 26 inches, brown (10YR 5/3) light sandy clay; dark brown (10YR 4/3) 
when moist; common, fine, distinct, red and reddish-yellow mottles; 
moderate, medium and fine, blocky structure; extremely hard when dry, very 
firm when moist, sticky and plastic when wet; noncalcareous; pH 6.5; gradual 
boundary. 

B3—26 to 44 inches, reddish-yellow (7.5 YR 6/6) sandy clay loam; strong brown 
(7.5YR 5/6) when moist; few, fine, distinct, yellowish-red and grayish-brown 
mottles; moderate, medium and coarse, blocky structure; very hard when 
dry, very firm when moist, sticky when wet; slightly calcareous; pH 8.0; 
gradual boundary. 

C1ca—44 to 56 inches, very pale brown (10YR 7/4) sangy clay; light yellowish brown 
(10YR 6/1) when moist; common, medium, prominent, reddish-yellow and 
gray mottles; estimated to be 10 to 15 percent of layer, by volume, medium 
and fine, hard and soft CaCO, concretions; moderate, medium, blocky 
structure; strongly calcareous; pH 8.0; gradual boundary. 

C2—56 to 72 inches +, very pale brown (10YR 7/4) sandy clay; light yellowish brown 
(10YR (3/4) when moist; common, fine, distinct, reddish-yellow and gray 
mottles; contains a few, fine, hard CaCO, concretions and a few, medium and 
fine, sandstone partings; weakly calcareous in the upper part, noncalcareous 
below 60 inches; no structure observed. 


The thickness of the A horizon ranges from 8 to 14 inches. The texture is mostly fine 
sandy loam, but in some places it is loamy fine sand. The color ranges from dark grayish 
brown to brown (hues of 10YR and 7.598, dry values of 3 to 5, and chromas of 2 to 3). 

The texture of the B horizon ranges from sandy clay loam to sandy clay. The 
structure ranges from moderate, medium and fine, blocky to moderate, coarse, blocky. 
The color ranges from brown to dark brown (hues of 10YR and 7.5YR, dry values of З їо 
4, and chromas of 2 to 3). Mottles range from few to many, from fine to medium, and 
from faint to distinct. Colors include red, yellow, and gray. 

Depth to the C1ca horizon, the horizon of carbonate accumulation, is ordinarily about 
40 inches but ranges from 35 to 50 inches. This horizon is strongly to weakly 
calcareous; the lime content decreases with depth. Both of the C horizons are sandy 
clay loam or sandy clay in texture. In color they range from pale brown through yellowish 
brown to brownish yellow. The C2 horizon is weakly calcareous in the upper part and 
noncalcareous where it grades to unconsolidated shale and sandstone, which begin at a 
depth of 4 to 10 feet. 
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Duval Series.—Duval soils are well-drained Reddish Chestnut soils of the uplands. 
They developed over undifferentiated sand, clay, and sandstone formations of the 
Wilcox group. Soils of this series are inextensive in Bexar County. They occur as 
scattered areas in the southern third of the county. They are mainly gently sloping, but 
the slope range is 1 to 6 percent. 

Duval soils are less slowly permeable and are less clayey in the B horizon than Webb 
Soils. They are less brown, less clayey, and less slowly permeable than San Antonio 
soils, which have a distinct horizon of calcium carbonate accumulation within 60 inches 
of the surface. As compared with Hockley soils, they have a darker colored A horizon, 
are more permeable, and have a less clayey B horizon that lacks mottles. 

A typical profile of Duval fine sandy loam is just off Farm-to-Market Road 1518 
(Rockport Road), 0.3 mile west of U.S. Highway No. 281 South; the site is in a cultivated 
field, 100 feet north of the road. 


Ар—0 to 7 inches, brown (7.5YH 5/4) light fine sandy loam; dark brown (7.5YR 4/4) 
when moist; structureless; nonsticky and nonplastic when wet, very friable 
when moist, soft and loose when dry and winnowed; pH 6.5; abrupt, smooth 
boundary. 

А1--7 to 14 inches, reddish-brown (5YR 5/4) fine sandy loam; darker reddish brown 
(5YR 4/ 4) when moist; weak, granular structure; nonsticky and nonplastic 
when wet, very friable when moist, soft when dry; pH 6.5; abrupt, smooth 
boundary. 

B2t—14 to 40 inches, yellowish-red (5YR 4.5/6) light sandy clay loam; yellowish red 
(5YR 4/6) when moist; weak, prismatic structure to weak, blocky structure; 
patchy clay films on peds; peds very porous; slightly sticky and slightly 
plastic when wet, friable when moist, hard when dry; pH 5.5; gradual, wavy 
boundary. 

B3—40 to 54 inches, yellowish-red (5YR 5/6) light sandy clay loam; yellowish red 
(5YR 4/6) when moist; weak, prismatic structure to massive; very porous; 
slightly sticky and slightly plastic when wet, friable to firm but crumbly when 
moist, hard when dry; pH 6.0; gradual, wavy boundary. 

C—54 to 62 inches +, very pale brown. (10YR 7/4) light sandy clay loam to loam 
mixed with weakly cemented sandstone; light yellowish brown (10YR 6/4) 
when moist; massive and compacted; nonplastic and nonsticky when wet, 
very friable when moist, soft to slightly hard when dry; pH 6.0. 


The color of the A horizon ranges from dark reddish brown to brown (hues of 2.5YR 
and 7.5YR, dry values of 3 to 5, and chromas of 2 to 4). The thickness is typically about 
14 inches but ranges from 10 to 26 inches. The texture ranges from fine sandy loam to 
loamy fine sand. 

The color of the B horizon ranges from reddish brown to yellowish red (hues of 2.5YR 
and 598, dry values of 4 to 5, and chromas of 5 to 6). The thickness of this horizon ranges 
from 20 to 44 inches. The texture ranges from heavy fine sandy loam to a light sandy clay 
loam; the clay content is 17 to 25 percent. The B horizon appears massive, but in open pits 
and road cuts it can be seen to have a weak, coarse, prismatic or a weak, coarse, blocky 
structure. The peds in the B2t horizon are partially coated with thin clay films. The peds аге 
porous and have some dark stains on the surfaces. 

The underlying material is yellowish to reddish sandy clay loam interbedded with 
Soft, red and yellow, weakly cemented sandstone. The yellow strata are glauconitic. 


Eufaula Series.—The Eufaula series consists of deep, loose, well-drained, pale- 
brown sandy soils that developed over the Carrizo sand formation. Soils of this series 
occur in the extreme southern part of Bexar County and are fairly extensive. The 
topography is gently sloping to billowy or undulating; the slope range is 1 to 10 percent. 
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Eufaula soils are sandier than either Hockley or Duval soils and have a thicker surface 
layer and a less clayey subsoil. They are more sloping, sandier, and less clayey than 
Crockett soils. 

A typical profile of Eufaula fine sand is 2.4 miles south of the intersection of 
U.S. Highway No. 281 and Farm-to-Market Road 1518 (Rockport Road); the site is in a 
pasture, between 60 and 70 feet west of the highway. 


А11--0 to 7 inches, light brownish-gray (10YR 6/2) fine sand; dark grayish brown 
(10YR 4/2) when moist; single grain; nonsticky and nonplastic when wet, 
loose when moist, loose when dry; pH 6.0; clear, wavy boundary, 

А12—7 to 42 inches, very pale brown (10YR 7/3) fine sand; brown (10YR 5.5/3) 
when moist; single grain; nonplastic and nonsticky when wet, loose when 
moist, loose when dry; pH 6.0; abrupt, wavy boundary. 

B and C1—42 to 80 inches, pale-brown (10YR 6/3) fine sand; nearly continuous, 
alternate bands of yellowish-red (SYR 5/6 dry) sandy loam, % to 1⁄2 inch 
thick and 2 to 4 inches apart; structureless; fine sand strata slightly hard 
when dry; sandy loam strata hard when dry, very friable to friable when 
moist; pH 6.5; gradual, wavy boundary. 

C2—80 to 120 inches, red (2.5 YR 5/6) light sandy clay loam; red (2.5YR 5/6) when 
moist; massive; slightly sticky when wet, friable when moist, extremely hard 
when dry; pH 6.5 to 7.0. 


The thickness of the A horizon ranges from 30 inches to more than 72 inches in 
thickness. The color of the thin A11 horizon ranges from grayish brown to pale brown 
(hue of 10YR, dry values of 4 to 6, and chromas of 2 to 3). The texture of this layer is 
fine sand. 

The thickness of the B and C1 horizon ranges from 12 inches to more than 72 
inches. The bands, or lenses, are /, to 1⁄2 inch thick and 2 to 6 inches apart. The lenses 
are brittle when dry but are friable and easily crushed when moist. 


Frio Series.—The Frio series consists of calcareous, nearly level, moderately deep, 
grayish-brown or dark grayish-brown, poorly drained to moderately well drained soils. 
These soils are on bottom lands and are subject to occasional overflow. They are 
developing from fine-textured and medium-textured alluvial sediments transported from 
nearby slopes. The vegetation consists of grass, brush, and trees. 

Frio soils are more clayey, darker colored, less limy, and less sloping than Karnes 
Soils; they are more deeply developed, more limy, and lighter colored than Gowen soils; 
and they are less brown, less clayey, and less deeply developed than Lewisville soils. 
Frio soils are similar to Venus soils, which occur on the higher terraces, but they are 
more stratified and receive accumulations of sediments. They are also similar to Patrick 
Soils, which have gravel within 3 feet of the surface and are less deeply developed. 

A typical profile of Frio clay loam is in the southwestern part of the county, on the flood 
plain where Pearsall Road crosses the Medina River; the site is about 200 feet 
northwest of the crossing. 


А11--0 to 20 inches, grayish-brown (10YR 5/2) clay loam; dark grayish brown 
(10YR 4/2) when moist; weak, granular structure; slightly sticky when wet, 
friable when moist, hard when dry; numerous pores 1 millimeter in size; a 
few worm casts and fragments of snail shells; calcareous; pH 8.0; gradual 
boundary. 

А12—20 to 25 inches, light brownish-gray (10YR 6/2) this loam; grayish brown 
(10YR 5/2) when moist; weak, granular structure; slightly sticky when wet, 
firm but crumbly when moist, hard when dry; calcareous; pH 8.0; gradual 
boundary. 
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C1—25 to 35 inches, pale-brown (10YR 6/3) clay loam; brown (10YR 5/3) when 
moist; massive; slightly stick, when wet, firm but crumbly when moist, hard 
when dry; strongly calcareous; pH 8.0; gradual boundary. 

C2—35 to 84 inches +, very pale brown (10YR 7/3) loam stratified with thin layers 
of clay loam and sandy loam; pale brown (10YR 6/3) when moist; massive; 
slightly sticky when wet, firm but crumbly when moist, hard when dry; 
strongly calcareous. 


The thickness of the A11 horizon ranges from 8 to 25 inches. The texture, as a result 
of the deposition and reworking of sediments by floodwater, ranges from clay loam to 
loam. The color of this horizon ranges from grayish brown to dark grayish brown (hue of 
10YR, dry values of 4 to 5, and chroma of 2). 

The thickness of the A12 horizon ranges from 5 to 20 inches, and the texture from 
silty clay loam and clay loam to loam. The color ranges from light brownish gray to 
brown (hue of 10YR, dry values of 5 to 6, and chromas of 2 to 3). 

Below a depth of 25 to 30 inches, the texture ranges from light loam to stratified loam 
and clay loam. Water-rounded limestone gravel occurs at a depth of 36 inches to more 
than 72 inches. 


Gowen Series.—The Gowen series consists of deep, dark grayish-brown, 
noncalcareous soils on bottom lands. These soils are developing from fine-textured and 
medium-textured recent alluvium transported from nearby slopes. They are inextensive 
in Bexar County and occur as nearly level areas on the flood plains of the major creeks 
that drain the eastern and southeastern parts of the county. The vegetation is grass. 

Gowen soils are lighter colored, less limy, and less clayey than Trinity soils; they are 
darker colored and less sandy than Zavala soils; and they are less alkaline than Frio 
Soils. 

A typical profile of a cultivated Gowen clay loam is just off Farm-to-Market Road 1346, 
about a quarter of a mile southeast of St. Hedwig; the site is in a field, approximately 
300 yards west of the road. 


Ар—0 to 7 inches, dark-brown (10YR 4/3) clay loam; very dark grayish brown (10YR 3/2) 
when moist; weak, granular structure; slightly sticky and plastic when wet, firm 
when moist, very hard when dry; pH 6.0; clear, smooth boundary. 

A1—7 to 48 inches, dark grayish-brown (10YR 4/2) light clay loam; very dark brown 
(10YR 2/2) when moist; massive; porous; slightly sticky when wet, friable 
when moist, slightly hard when dry; pH 5.6. 

С--48 to 60 inches -, grayish-brown (10YR 5/2) clay loam; dark grayish brown 
(10YR 4/2) when moist; thin strata of sandy loam and sandy clay; massive; 
porous; pH 7.0. 


The thickness of the Ap horizon ranges from 6 to 10 inches. The color ranges from 
very dark grayish brown to brown (hue of 10YR, dry values of 2 to 5, and chromas of 1.5 
to 3). The darker colors occur where the soils are slightly finer textured and are in native 
vegetation. The texture is predominantly light clay loam. 

The thickness of the A1 horizon ranges from 36 to 51 inches. The texture ranges 
from heavy loam to clay loam; the estimated clay content is 22 to 35 percent. This 
horizon is medium acid to neutral and is noncalcareous. 

The substratum below a depth of 48 to 54 inches is variable. The texture is likely to 
range from sandy clay, mottled in places, to stratified sandy loam and clay loam. 


Hockley Series.—The Hockley series consists of deep, well-drained, pale-brown 
loamy fine sands that developed over undifferentiated sand and sandy clay of the Wilcox 
and Claiborne groups. Soils of this series occur on the sandy upland prairies in the 
southern third of the county. The slope range is 0 to 5 percent. 
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Hockley soils are associated with Crockett, San Antonio, Eufaula, Duval, and Webb 
Soils. They are more sloping, more sandy, and lighter colored than Crockett soils, which 
have a well-defined layer of lime accumulation; they are lighter colored and have a less 
clayey surface layer and subsoil than San Antonio soils, which have an unmottled 
subsoil; and they have a thinner, less sandy, darker colored surface layer than Eufaula 
Soils. Hockley soils are less red throughout the profile and have a less loamy, less 
permeable subsoil than Duval soils, which have a massive, unmottled subsoil. They are 
sandier and less red than Webb soils, which have a blocky, unmottled, red subsoil. 

A typical profile of Hockley loamy fine sand is in the southeastern part of the county, 
just west of Elmendorf, near the intersection of Farm-to-Market Road 1518 and 
Borregas Road; the site is in a cultivated field, 120 feet south of the road. 


Ар—0 to 8 inches, pale-brown (10YR, 6/3) loamy fine sand; dark brown (10YR 4/3) 
when moist; weak, granular structure; nonsticky when wet, very friable when 
moist, loose when dry; pH 6.0; clear, smooth boundary. 

А12—8 to 16 inches, pale-brown (10YR 6/3) loamy fine sand; dark brown (10YR 4/3) 
when moist; weak, granular structure; nonsticky when wet, very friable when 
moist, loose when dry; pH 6.0; abrupt, smooth boundary. 

B21t—16 to 20 inches, yellowish-brown (10YR 5/4) sandy clay loam; dark yellowish 
brown (ТОМА 4/4) when moist; few, faint mottles of yellowish red (БҮН 5/6 
moist); massive to weak, blocky structure; sticky and slightly plastic when 
wet, firm when moist, very hard when dry; slightly darker coatings on ped 
surfaces; pH 5.5; clear, wavy boundary. 

B22t—20 to 33 inches, yellowish-brown (10YR 5/4) sandy clay loam; slightly more 
clayey than the B21t horizon; dark yellowish brown (10YR 4/4) when moist; 
common, fine, distinct mottles of yellowish red (BYR 5/6 moist); moderate, 
fine, blocky structure; sticky and plastic when wet, firm when moist, very hard 
when dry; pit 5.6; gradual, wavy boundary. 

ВЗ--33 to 40 inches, yellowish-red (5YR 5/6) sandy clay loam; yellowish red (5YR 4/6) 
when moist; a few, fine, distinct mottles of red (10R 4/6 moist) and light yellowish 
brown (10YR 6/4 moist); moderate, medium, blocky structure; firm when moist, 
hard when dry; pH 6.5; gradual, wavy boundary. 

C—40 to 60 inches +, reddish-yellow (7.5 YR 6/6) sandy clay loam; strong brown 
(7.5YR 5/6) when moist; interbedded with weakly cemented sandstone; 
slightly sticky when wet, friable when moist; contains a few CaCO, 
concretions (less than 1 percent by volume); pH 7.0. 


The thickness of the A horizon ranges from 12 to 25 inches. The texture is typically 
loamy fine sand, but in some areas the surface layer has been winnowed and the 
texture is almost fine sand. The color of this horizon ranges from pale brown to brown 
(hues of 7.5YR and 10YR, dry values 4 to 6, and chromas of 2 to 4). 

The thickness of the B horizon ranges from 17 to 30 inches. The texture is sandy clay 
loam; the estimated clay content is 22 to 35 percent. The color ranges from brown to 
yellowish brown (hues of 7.5YR and 10YR, dry values of 4 to 5, and chromas of 2 to 6). 
The mottles in this horizon range from faint to prominent and are yellowish red, red, and 
brownish yellow. The peds in the B2t horizon have distinct coatings on their surface. On 
the gently sloping areas where Hockley soils are associated with Crockett soils, the ped 
surfaces are coated and stained with darker colors in the upper 2 to 4 inches of the B2t 
horizon. 

The C horizon ranges from yellowish red to reddish yellow in color and from sandy 
clay loam to light sandy clay in texture. 
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Depth to the accumulation of calcium carbonate ranges from 46 to 84 inches. The 
amount of calcium carbonate ranges from a few concretions to an estimated 5 percent 
by volume. About 23 percent of the acreage has calcium carbonate accumulations 
within 60 inches of the surface. 

Hockley soils are medium acid to slightly acid in the upper part of the profile and 
become more alkaline with depth. 


Houston Series.—The Houston series consists of well-drained, dark grayish-brown 
to brown Grumusols that developed over strongly calcareous clays of the Taylor and 
Navarro formations, under a cover of grass. Soils of this series occur in the 
northeastern, eastern, south-central, and southwestern parts of the county. The slope 
range is 0 to 10 percent. 

Houston soils have a thinner, lighter colored surface layer than Houston Black soils; 
they are less sloping, more deeply developed, less limy, and somewhat darker colored 
than Sumter soils; they are more clayey, less limy, less granular, and less permeable 
than Austin soils; and they are more deeply developed, lighter colored, less granular, 
and less permeable than the very shallow Tarrant soils that have a chalk substratum. 

A typical profile of Houston clay is just off Miller Road, 0.4 mile northwest of Gibbs- 
Sprawl Road; the site is in a pasture, approximately 90 feet south of Miller Road. 


А11—0 to 14 inches, grayish-brown (2.5Y 4.5/2) clay; dark grayish brown (2.5Y 3.5/2) 
when moist; weak, fine and very fine, blocky structure; sticky and plastic when 
wet, extremely firm but crumbly when moist, extremely hard when dry; 
calcareous; pH 8.0; 1 to 2 percent of the surface is covered with rounded chert 
fragments and quartzite gravel 1⁄4 inch to 2 1⁄2 inches in diameter; gradual 
boundary. 

A12—14 to 25 inches, grayish-brown. (2.5Y 5/2) clay; dark grayish brown (2.5Y 4/2) 
when moist; moderate, fine, blocky (wedge-shaped) structure; sticky and plastic 
when wet, extremely firm but crumbly when moist, extremely hard when dry; 
calcareous; pH 8.0; contains a few, fine CaCO, concretions; gradual boundary. 

АС—25 to 44 inches, light yellowish-brown (2.5Y 6/4) clay; light olive brown (2.5Y 5/4) 


when moist; common streaks of grayish brown (2.5Y 5/2 dry); moderate, fine, 
blocky (wedge-shaped) structure; sticky and plastic when wet, extremely firm 
when moist, extremely hard when dry; 5 to 8 percent, by volume, hard and soft 
CaCO, concretions; strongly calcareous; pH 8.0; gradual, wavy boundary. 
С--44 to 62 inches -, pale-yellow (2.5Y 7/4), strongly calcareous clay; light 
yellowish brown (2.5Y 6/4) when moist; contains mottles of grayish brown 
(2.5Y 5/2 dry); massive; extremely firm when moist extremely hard when dry; 
contains a few (1 percent or less by volume), very fine, hard CaCO, 
concretions and a few (less than 1 percent by volume) shale partings. 


The combined thickness of the A11, A12, and AC horizons varies within short distances 


and ranges from 24 to 62 inches. The horizon boundaries are wavy, depending on the 
microrelief. The solum is thinner on the microridges than in the microdepressions. 

The color of the A11and A12 horizons ranges from very dark grayish brown to light 
olive brown (hues of 10YR and 2.5Y, dry values of 3 to 5, and chromas of 1 to 3). The 
lighter colors occur where Houston soils are associated with Austin and Tarrant soils, 
and the darker colors occur where they are associated with Houston Black soils. 

The color of the AC horizon ranges from dark grayish brown to light yellowish brown 
(hues of 10YR and 2.5Y, dry values of 4 to 6, and chromas of 2 to 4). The thickness of 
this horizon ranges from 12 to 24 inches. 

The color of the C horizon ranges from pale yellow to olive yellow (hue of 2.5Y). This 
horizon may be mottled with yellow and may contain altered shale fragments that retain 
the shape of the original cleavage plane. There are gypsum crystals in most places. 
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Houston soils are mildly to strongly calcareous. In places there are rounded 
fragments of chert and quartzite gravel. These fragments range from 14 inch to 2 12 
inches in diameter and cover 1 to 3 percent of the surface. 


Houston Black Series.—The Houston Black series consists of well-drained, black or 
dark-gray noncrusty Grumusols that developed in calcareous clay and marl of the Taylor 
and Navarro formations. Soils of this series occur mainly in the northeastern, south- 
central, and southwestern parts of the county. They are extensive and agriculturally 
important. They are predominantly gently sloping, but the slope range is 0 to 8 percent. 

Houston Black soils are darker colored, less granular, less permeable, less limy, and 
more clayey than Austin soils; they are less brown and generally less sloping than 
Houston soils; they are darker colored than the very shallow, gravelly Tarrant soils that 
developed over chalk; and they are darker colored, more deeply developed, and 
typically less sloping than Sumter soils. 

A typical profile of a cultivated Houston Black clay is just off Foster Road, three- 
quarters of a mile north of its intersection with Benz-Englemann Road; the site is in a 
field, approximately 100 feet west of Foster Road. 


Ар—0 to 8 inches, very dark gray (10YR 3/1) clay; black (10YR 2/1) when moist; 
weak, very fine, blocky structure; sticky and plastic when wet, extremely firm 
and crumbly when moist, extremely hard when dry; calcareous; pH 8.0; З to 
5 percent of the surface is covered with chert or quartzite gravel 1⁄4 inch to 
210 inches in, diameter; abrupt boundary. 

А1—8 to 38 inches, very dark gray (10YR 3/1) clay; black (10YR 2/1) when moist; 
moderate, fine and very fine, blocky (wedge-shaped) structure; sticky and 
plastic when wet, extremely firm when moist, and extremely hard when dry; 
the lower 12 to 14 inches contains a few, fine, hardened CaCO, concretions; 
calcareous; pH 8.0; diffuse boundary. 

АС--38 to 50 inches, gray (10YR 5/1) clay; dark gray (10YR 4/1) when moist; 
common streaks of grayish brown and olive brown; moderate, medium, 
blocky (wedge-shaped) structure; sticky and plastic when wet, extremely firm 
when moist, extremely hard when dry; contains a few, very fine crystals of 
gypsum and a few, fine, hard and soft CaCO, concretions; pH 8.0; gradual 
boundary. 

C—50 to 62 inches -, very pale brown (10YR 7/4) clay; light yellowish brown 
(10YR 6/4) when moist; a few, fine, distinct mottles of olive brown and 
gray; weak, blocky structure; sticky and plastic when wet, extremely firm 
when moist, extremely hard when dry; common, medium, hard and soft 
CaCO, concretions and a few, very fine gypsum crystals. 


The texture of the Ap, A1, and AC horizons is clay. The thickness of the solum 
ranges from 28 to 60 inches. 

The color of the Ap and A1 horizons ranges from black to dark gray (hues of 10YR 
and 2.5Y, dry values of 2 to 4, and chroma of 1). The combined thickness of these 
horizons is 28 to 40 inches. Quartzite gravel or subrounded fragments of chert, ' inch 
to 3 inches in diameter, may cover as much as 8 percent of the surface. (If they cover 
more than 8 percent of the surface, the soil is mapped as Houston Black gravelly clay.) 

The color of the AC horizon ranges from dark gray to grayish brown (hues of 10YR 
and 2.5Y, dry values of 4 to 5, and chromas of 1 to 2). The thickness ranges from 10 to 
24 inches. A few, fine and very fine crystals of gypsum and concretions of calcium 
carbonate may occur in the lower part of this horizon. 

About 20 percent of the acreage of Houston Black clay has a discontinuous layer, 10 
to 24 inches thick, that is 30 to 60 percent gravel. The fragments аге 1⁄2 inch to З inches 
in diameter. 
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The C horizon of Houston Black clay, which is an upland soil, differs from that of 
Houston Black clay, terrace. The C horizon of the upland soil consists of calcareous clay, 
marly clay, and shaly clay, and it ranges in color from light gray to light yellowish brown. In 
the C horizon of the terrace soil, the texture ranges from clay loam to sandy loam, the 
color ranges from reddish yellow through dark brown to light gray, and there is a stratum 
consisting of soft concretions of calcium carbonate that range from ነ inch to З inches in 
diameter. A stratum of gravel may occur in some profiles at a depth of 6 to 12 feet. 


Karnes Series.—The Karnes soils are well-drained, highly calcareous, light 
brownish-gray loams that developed in strongly calcareous loamy alluvium. Soils of this 
series are not extensive in Bexar County. They occur on high bottoms or stream 
terraces, some 5 to 30 feet above the present streambeds. They are predominantly 
nearly level to moderately sloping. 

Karnes soils are more friable, are lighter colored, and contain more free lime than the 
nearby Frio soils; they are lighter colored and less clayey than the terrace phases of 
Houston Black soils; and they are lighter colored, have weaker horizonation, are less 
clayey, and have a less distinct horizon of lime accumulation than Lewisville soils. 

A typical profile of a cultivated Karnes loam is in the southwestern part of the county, 
near the northwest corner of the intersection of Gross Lane and Mechler Road the site is 
in a field, 50 feet from the corner. 


Ар—0 to 8 inches, light brownish-gray (10YR 6/2) loam; grayish brown 
(10YR 5/2) when moist; weak, granular structure; slightly sticky when 
wet, very friable when moist, and slightly hard when dry; strongly 
calcareous; pH 8.0; clear, smooth boundary. 

А11--8 to 20 inches, light brownish-gray (10YR 6/2) loam; grayish brown 
(10YR 5/2) when moist; moderate, fine, granular structure; slightly sticky 
when wet, very friable when moist, and slightly hard when dry; strongly 
calcareous; pH 8.0; gradual boundary. 

A12—20 to 38 inches, light brownish-gray (10YR 6/2) loam; brown (10YR 5/3) 
when moist; weak to moderate, fine, granular structure; slightly sticky 
when wet, very friable when moist, slightly hard when dry; strongly 
calcareous; pH 8.0; contains fine, segregated threads of CaCO, 
(approximately 1 to 2 percent by volume); gradual or clear boundary. 

1С--38 to 60 inches +, very pale brown (10YR 7/4) loamy alluvium; light 
yellowish brown (10YR 6/4) when moist; strongly calcareous: pH 8.0. 


The thickness of the solum ranges from 20 to 44 inches. 

The color of the Ap and A11 horizons ranges from dark grayish brown to brown (hue of 
10YR, dry values of 4.5 to 6, and chromas of 2 to 3). The texture is predominantly loam 
but ranges from light clay loam to silt loam and loam. The combined thickness of these 
horizons ranges from 8 to 24 inches. 

The color of the A12 horizon ranges from light gray to yellowish brown (hue of 10YR, 
dry values of 5 to 7, and chromas of 2 to 4). The texture is the same as that of the Ap and 
A11 horizons. The thickness ranges from 10 to 25 inches. 

The texture of the C horizon ranges from sandy clay loam through loam to sandy loam. 
The color ranges from yellow to very pale brown. If present, the gravel stratum is at a 
depth of 4 to 10 feet. Pebbles are water rounded, are coated with calcium carbonate, and 
range from % inch to 2 1⁄2 inches in diameter. 
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Krum Series.—The Krum series consists of well-drained, very dark gray to dark- 
brown, calcareous, granular soils that are developing under grass in slope alluvium 
washed from limestone prairies. Soils of this series occur in the northern third of the 
county. The slope range is 1 to 7 percent. 

Krum soils are lighter colored and deeper than Tarrant soils; they are darker colored, 
more deeply developed, and less limy than Brackett soils; they resemble Lewisville soils 
but are typically more sloping and occur in different topographic positions; they are more 
deeply developed than Patrick soils, which have gravel within 3 feet of the surface; and 
they are more deeply developed, have stronger horizonation, and are less stratified than 
Trinity and Frio soils, frequently flooded. 

A typical profile of Krum clay is just off Borgfeld Drive 0.7 mile east of its intersection 
with Blanco Road; the site is about 400 feet south of the road, in a pasture. 


А11—0 to 18 inches, very dark grayish-brown (10YR 3/2) clay; very dark 
brown (10YR 2/2) when moist; moderate, fine and very fine, granular 
structure; sticky and plastic when wet, firm but crumbly when moist; 
calcareous; pH 8.0; contains very fine (1 millimeter in diameter), 
subrounded fragments of limestone (approximately 1 to 2 percent by 
volume); gradual boundary. 

А12--18 to 26 inches, dark grayish-brown (10YR 4/2) clay; very dark grayish 
brown (10YR 3/ 2) when moist: moderate, fine and very fine, granular 
structure; sticky and plastic when wet, firm but crumbly when moist; 
calcareous; pH 8.0; contains very fine (1 to 2 millimeters in diameter), 
subrounded fragments of limestone (approximately 2 to 3 percent by 
volume); wavy boundary. 

A13—26 to 36 inches, grayish-brown (10YR 5/2) clay; dark grayish brown 
(10YR 4/2) when moist; moderate, fine and very fine, granular and 
subangular blocky structure; sticky and plastic when wet, firm but 
crumbly when moist; calcareous; pH 8.0; contains very fine (1102 
millimeters in diameter), subrounded fragments of limestone 
(approximately 2 to 3 percent by volume); gradual boundary. 

АС--36 to 50 inches, dark yellowish-brown (10YR 4/4) clay; dark yellowish 
brown (10YR 3/ 4) when moist; weak, subangular blocky structure; 
sticky and plastic when wet, firm to very firm when, moist; calcareous; 
pH 8.0; contains very fine (1 to 2 millimeters in diameter), subrounded 
fragments of limestone (approximately 3 to 5 percent by volume); 
gradual boundary. 

C—50 to 62 inches +, yellowish-brown (10YR 5/4) clay; dark yellowish brown 
(10YR 4/4) when moist; weak, subangular blocky structure; sticky and 
plastic when wet, very firm when moist; strongly calcareous; pH 8.0; 
contains very fine and fine, subrounded fragments of limestone and 
hard concretions of CaCO, (approximately 5 to 7 percent by volume). 


The A horizon ranges from 18 to 36 inches in thickness and from clay to clay loam in 
texture. In color it ranges from very dark brown to brown (hue of 1098, dry values of 2 
to 5, and chromas of 2 to 3). 

The color of the AC horizon ranges from brown to light yellowish brown (hues of 
10YR and 7.5YR, dry values of 4 to 6, and chromas of 3 to 4). 

The C horizon is at a depth of 40 to 55 inches. It ordinarily consists of yellowish- 
brown clay to marl mixed with scattered, subrounded fragments of hard limestone. 

There are scattered, large fragments of hard limestone on the surface in places. 


Soil Survey of Bexar County, Texas 133 


Leming Series.—The Leming series consists of well-drained, light-colored, sandy 
Planosols that intergrade toward Reddish Chestnut soils. These soils developed over 
calcareous sandy clay loam and sandy clay formations of the Wilcox group. They occur in 
the southern third of the county. They are nearly level and gently sloping. 

Leming soils are associated with Eufaula, Hockley, Crockett, and Orelia soils. They 
are less sandy than Eufaula soils, which consist of fine sand to a depth of more than 30 
inches; they have a blocky B2t horizon that is firmer and more clayey than that of Hockley 
soils; they are lighter colored throughout the solum than Crockett soils, which lack a 
lighter colored A2 horizon; and they have a less gray, less loamy A horizon and a more 
mottled Bt horizon than Orelia soils. 

A typical profile of a cultivated Leming loamy fine sand is in the southwestern part of 
the county, near Somerset; the site is in a cultivated field, 150 feet south of Briggs Road 
and 1.3 miles west of its intersection with Kenny Road. 


Ар—0 to 6 inches, light brownish-gray (10YR 6/2) loamy fine sand; dark 
grayish brown (10YR 4/2) when moist; structureless; nonsticky and 
nonplastic when wet, very friable when moist, loose when dry; 
medium acid; pH 6.0; clear, smooth boundary. 

А1—6 to 19 inches, grayish-brown (10YR 5/2) loamy fine sand; very dark 
grayish brown (10YR 3/2) when moist; structureless; nonsticky and 
nonplastic when wet, very friable when moist, loose when dry; 
medium acid, pH 6.0; clear, wavy boundary. 

A2—19 to 22 inches, light grayish-brown (10YR 6/2) loamy fine sand; grayish 
brown (10YR 5/2) when moist; structureless; nonsticky and nonplastic 
when wet, friable when moist, slightly hard when dry; medium acid; 
pH 6.0; abrupt boundary. 

B21t—22 to 28 inches, grayish-brown (10YR 5/2) sandy clay; dark grayish 
brown (10YR 4/2) when moist; common, fine, distinct mottles of 
yellowish brown and gray; moderate, medium, blocky structure; 
extremely hard when dry, very firm and dense when moist; slightly 
darker coatings on ped surfaces; few fine pores; slightly acid; pH 6.5; 
gradual lower boundary. 

B221—28 to 42 inches, light brownish-gray (10YR 6/2) light sandy clay; 
brown (10YR 5/3) when moist; few, medium, yellowish-brown, strong- 
brown, and gray mottles; weak, blocky structure; extremely hard when 
dry, very firm and dense when moist; contains a few weakly cemented 
ferromanganese concretions in lower part; a few pores; pH 7.0; 
gradual lower boundary. 

C1ca—42 to 46 inches, light-gray (10YR 7/2) heavy sandy clay loam; light 
brownish gray (10YR 6/2) when moist; few, distinct, coarse, strong- 
brown and grayish mottles; weak, blocky structure; very hard when 
dry, very firm when moist; contains fine, hard CaCO, concretions 
(approximately 5 percent by volume) and a few, soft ferromanganese 
concretions; weakly calcareous; pH 8.0; gradual lower boundary. 

C2—46 to 60 inches +, light-gray (10YR 7/2) heavy sandy clay loam; light 
brownish gray (10YR 6/2) when moist; structureless; very hard when dry, 
very firm when moist; contains a few, fine, hard CaCO, concretions; 
alkaline to weakly calcareous; pH 8.0. 


The combined thickness of the A horizons is typically about 20 inches but ranges 
from 13 to 30 inches. 
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The color of the Ap and A1 horizons ranges from grayish brown to light brownish gray 
(hues of 10YR and 2.5Y, values of 5 to 7, and chromas of 1 to 2). Reaction ranges from 
medium acid to neutral. 

The A2 horizon ranges from light gray to light brownish gray in color when dry. If the 
combined thickness of the A horizons is less than 16 inches, the A2 horizon may be 
lacking. The boundary between the A2 and B21t horizons ranges from abrupt to clear. 

The texture of the Bt horizon ranges from dense sandy clay loam to very firm sandy 
clay or light clay; the clay content is an estimated 30 to 48 percent. The color ranges 
from grayish brown through light brownish gray to light gray. Mottles are few to common 
and are yellowish brown to strong brown or pale olive. Accumulations of calcium 
carbonate range from none to about 10 percent by volume. 

The parent material consists of noncalcareous to weakly calcareous, light-colored, 
faintly to prominently mottled sandy clay loam to sandy clay. Reaction is neutral to 
strongly alkaline. 


Lewisville Series.—The Lewisville series consists of deep, dark grayish-brown to 
brown, well-drained soils. These soils developed under grass from calcareous alluvial 
sediments of ancient age. They occur on nearly level to gently sloping terraces above 
the flood plains of the San Antonio and Medina Rivers and their main tributaries. 

Lewisville soils are deeper than Patrick soils, which have beds of gravel within 3 feet 
of the surface; they are browner, less clayey, and more friable than Houston Black soils; 
they are more deeply developed and less clayey than Austin soils; and they are less 
gray, are less loamy, and contain less free lime than Venus soils. 

A typical profile of a cultivated Lewisville silty clay is just off Schaefer Road, 

0.85 mile east of Farm-to-Market Road 1518; the site is approximately 100 feet north of 
Schaefer Road. 


Ар—0 to 6 inches, very dark grayish-brown (10YR 3/2) silty clay; very dark brown 
(10YR 2/2) when moist; weak, fine and very fine, granular and subangular 
blocky structure; crumbly and friable when moist, hard when dry; 
calcareous; few, very fine, hard CaCO, concretions; pH 8.0; clear, smooth 
boundary. 

A1—6 to 24 inches, very dark grayish-brown (10YR 3/2) silty clay; very dark 
brown (10YR 2/2) when moist; moderate to strong, fine, blocky structure; 
firm and crumbly when moist, hard when dry; strongly calcareous; pH 8.0; 
contains a few, very fine and fine CaCO, concretions; gradual boundary. 

АС--24 to 44 inches, brown (7.5 YR 5/4) silty clay; dark brown (7.5YR 4/4) when 
moist; moderate, medium and fine, blocky structure; very firm but crumbly 
when moist, very hard when dry; strongly calcareous; pH 8.0; contains a 
few, fine CaCO, concretions; gradual or diffuse boundary. 

C—44 to 62 inches +, reddish-yellow (7.5 YR 6/6) silty clay; strong brown (7.5YR 5/6) 
when moist; weak, blocky structure; firm when moist, hard when dry; strongly 
calcareous; contains common, medium and fine, hard CaCO, concretions and 
coarse masses of limy material. 


The solum is 27 to 60 inches thick. The color of the surface layer ranges from very 
dark grayish brown to brown (hues of 10YR and 7.598, dry values of З to 5, and 
chromas of 2 to 3). 

The combined thickness of the Ap and A1 horizons ranges from 14 to 28 inches. The 
texture ranges from light clay and clay loam to silty clay; the clay content is typically 
about 44 percent but ranges from 32 to 55 percent. 

The color of the AC horizon ranges from reddish brown to pale brown (hues of 5YR 
and 1098, dry values of 4 to 6, and chromas of 2 to 4). The thickness is about 20 inches 
but ranges from 16 to 38 inches. 
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The C horizon consists of highly calcareous alluvium. It contains common to many, 
medium to fine CaCO, Concretions, and also lumps that are as much as 1 inch in diameter. 
The texture ranges from silty clay to gravelly loam. The color ranges from reddish brown to 
very pale brown (hues of 5YR and 10YR, dry values of 4 to 7, and chromas of 3 to 4). Strata 
or beds of water-rounded, limestone pebbles coated with calcium carbonate may occur in 
the lower part of this horizon, toward the base of the alluvial mantle. 


Orelia Series.—Orelia soils are dark-gray Planosols that developed over calcareous 
clay and marl of the Wills Point clay formation. The vegetation was grass. These soils 
are nearly level or gently sloping. They occur in the eastern, southeastern, and 
southwestern parts of the county. 

Orelia soils are darker colored than Crockett soils and more clayey in the surface 
layer. Their subsoil is more compacted than that of Crockett soils and is unmottled. They 
are less clayey, less sloping, and darker colored than San Antonio soils; and they are 
less clayey, less limy, less deeply developed, and more slowly permeable than the 
terrace phases of Houston Black soils. 

A typical profile of Orelia sandy clay loam is in the southwestern part of the county, 
just off Wheeler Road, 3.5 miles north of its intersection with Luckey Road; the site is 
approximately 50 feet east of Wheeler Road. 


Ар—0 to 6 inches, dark-gray (10YR 4/1) sandy clay loam; very dark gray (3/1) 
when moist; weak, granular structure to massive; slightly sticky when wet, 
firm but crumbly when moist, hard when dry; a thin (7, inch), hard crust 
forms at the surface when the soil is dry; noncalcareous; pH 7.5; clear, 
wavy boundary. 

А1—6 to 12 inches, dark-gray (10YR 4/1) sandy clay loam; very dark gray (10YR 3/1) 
when moist; moderate, fine, irregular blocky structure; firm when moist, hard 
when dry; noncalcareous; pH 8.0; clear, wavy boundary. 

B2t—12 to 28 inches, dark-gray (10YR 4/1) sandy clay; very dark gray (10YR 3/1) 
when moist; moderate, medium and coarse, blocky structure; sticky when wet, 
very firm when moist; noncalcareous; a few, fine CaCO, concretions (less than 
1 percent by volume); pH 8.0; gradual boundary. 

Взса—28 to 38 inches, gray (2.5Y М 5/0) sandy clay; dark gray (2.5Y М 4/0) 
when moist; moderate, medium, blocky structure; sticky and plastic when 
wet, very firm when moist, extremely hard when dry; calcareous; common, 
fine CaCO, concretions (approximately 5 percent by volume); pH 8.0; 
gradual boundary. 

С1-38 to 46 inches, gray (10YR 6/1) clay; gray (10YR 5/1) when moist; 
massive; sticky and plastic when wet, extremely hard when dry; weakly 
calcareous; fine CaCO, concretions (approximately 2 percent by volume); 
also a few, fine gypsum crystals; pH 8.0; gradual boundary. 

С2--46 to 60 inches +, light-gray (2.5Y 7/2) clay; light brownish gray (2.5Y 6/2) 
when moist; a few distinct mottles of brownish yellow; massive; sticky and 
plastic when wet, extremely hard when dry; weakly calcareous; hard and 
Soft CaCO, concretions (approximately 3 to 5 percent by volume); a few, 
fine gypsum crystals. 


The thickness of the A horizon ranges from about 7 to 17 inches. The color ranges from 
very dark gray to gray (hues of 10YR and 2.5Y, dry values of 3 to 5, and chromas of 0 to 1). 
The structure is weak, fine, granular to subangular blocky. The surface is crusty. 

The thickness of the B horizon ranges from 28 to 48 inches and the texture from sandy 
clay to clay. The color ranges from dark gray to gray (hues 10YR and 2.БҮН, dry values of 4 
to 5, and chromas of 0 to ). The structure is blocky (irregular) and grades from moderate to 
strong and from fine to coarse. 
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The C horizons are calcareous clays or clay loams and range from light gray to yellowish 
brown in color. Depth to the calcium carbonate accumulation ranges from 26 to 50 inches. 
Gypsum crystals are few to common and range from fine to medium in size. 


Patrick Series.—Patrick soils are well drained, dark brown to very dark grayish brown, 
granular, and calcareous. They developed from ancient alluvium. The vegetation was grass. 
These soils occur on terraces of the streams that drain the limestone prairies of the county. 
They are underlain within a depth of 3 feet by porous beds of waterworn limestone gravel. 
They are nearly level to gently sloping. 

Patrick soils are less deeply developed than Lewisville and Karnes soils; they are 
shallower, less clayey, and more permeable than the terrace. phases of Houston Black soils; 
they are shallower, less friable, more clayey, and less limy than Frio and Venus soils; and 
they are less deeply developed and less clayey than Krum soils and occupy a lower 
topographic position. 

A typical profile of a Patrick soil is in the northwestern part of the county, just off Babcock 
Road; the site is 100 yards north of the curve of Pembroke and Rochelle Roads. 


А11—0 to 12 inches, very dark grayish-brown (10YR 3/2) clay loam; very dark 
grayish brown (10YR 3/2) when moist; moderate, fine, granular structure; 
slightly sticky and plastic when wet, friable when moist, slightly hard when 
dry; calcareous; pH 8.0; contains very fine (1 millimeter in diameter) 
limestone fragments (up to 5 percent by volume); gradual, clear boundary. 

A12—12 to 17 inches, brown (7.5УВ 4/2) clay loam; dark brown (7.5ҮВ 3/2) when 
moist; moderate, fine, granular structure; slightly sticky and plastic when 
wet, friable when moist, slightly hard when dry; calcareous; pH 8.0; very 
fine (1 millimeter in diameter) limestone fragments (2 or 3 percent by 
volume); abrupt, smooth boundary. 

ІС--17 to 60 inches +, porous bed of water-rounded limestone gravel that ranges 
up to 2 1⁄2 inches in diameter. 


The thickness of the solum is ordinarily 16 to 18 inches but ranges from 10 to 30 inches. 

The thickness of the A11 horizon ranges from 10 to 16 inches. The color ranges from very 
dark grayish brown to dark brown (hues of 7.5YR and 10YR, dry values of 2 to 4, and chromas 
of 2 to З). The texture ranges from loam through gravelly clay loam to silty clay and light clay. 

The thickness of the A12 horizon ranges from 5 to 14 inches, and the texture from loam 
to clay loam. The color ranges from dark brown to brown (hues of 7.5 YR and 10YR). 

The C horizon contains fragments that range in size from pebbles an eighth of an inch in 
diameter to cobblestones as much as 8 inches in diameter. The larger cobblestones occur 
near the base of the limestone prairies, from which they were derived. In places the gravel 
beds are weakly to strongly cemented with calcium carbonate in the uppermost 2 to 4 
inches. In some areas, particularly along Cibolo Creek in the eastern part of the county, 
there is a horizon of white caliche about 2 to 3 feet above the porous gravel beds. This 
horizon occurs where there are second-level terraces, about 30 feet above the flood plains 
of the creeks. It is discontinuous, is weakly to very strongly calcareous in the uppermost 2 to 
3 inches, and is underlain by alternate strata of porous gravel and sandy sediments. 


San Antonio Series.—The San Antonio series consists of deep, well-drained, dark- 
brown to reddish-brown soils of the Reddish Chestnut group. These soils developed over 
calcareous clay loam, clay, and sandstone, under a cover of grass. Solis of this series occur 
in the eastern and southern parts of the county. The slope range is 1 to 6 percent. 

San Antonio soils are associated with Crockett soils, but they are more clayey in the 
surface layer than those soils, and they have an unmottled subsoil; they are redder than 
Orelia soils; they have a more clayey surface layer and a denser, more clayey subsoil 
than Webb soils; and they are less sandy and darker colored than Hockley soils. 
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A typical profile of San Antonio clay loam is just off Foster Road, half a mile south of 
Boldtville, and then half а mile west on Lodi Road; the site is in a field, approximately 75 
yards west of the road. 


Ар—0 to 8 inches, dark-brown (10YR 4/3) clay loam; darker brown (10YR 3/3) when 
moist; a few fragments of iron or chert rock scattered on the surface; cloddy; 
slightly sticky when wet, firm when moist, very hard when dry; 
noncalcareous; pH 6.5; abrupt boundary. 

B2t—8 to 20 inches, dark reddish-brown (5YR 3/2) clay; darker reddish brown 
(5YR 2/2) when moist; strong, medium, blocky structure; very firm when 
moist, extremely hard when dry; distinct, continuous coatings on peds; 
noncalcareous; pH 6.5; gradual, clear boundary, 

B3—20 to 28 inches, reddish-brown (5YR 4/4) clay; dark reddish brown (5YR 3/4) 
when moist; weak, blocky structure; discontinuous clay films on peds; firm 
when moist, extremely hard when dry; few, fine CaCO, concretions; pH 7.5; 
gradual boundary. 

C1ca—28 to 40 inches, light yellowish-brown (10YR 6/4) clay loam; yellowish brown 
(10YR 5/4) when moist; few, fine, faint, reddish-yellow and brown mottles; 
weak, blocky structure; firm when moist, very hard when dry; fine concretions 
and soft lumps of CaCO, (estimated 5 to 10 percent by volume); pH 8.0; 
gradual boundary. 

C2—40 to 60 inches +, very pale brown (10YR 7/4) clay loam; light yellowish brown 
(10YR 6/4) when moist; few, fine, distinct mottles of reddish yellow and 
brown; few, fine CaCO, concretions and scattered lumps of limy material. 


The thickness of the Ap horizon ranges from 6 to 15 inches. The texture ranges from 
fine sandy loam through loam to sandy clay loam and clay loam. The color ranges from 
very dark grayish brown to brown (hues of 7.5YR and 10YR, dry values of 3 to 5, and 
chromas of 2 to 3). 

The thickness of the B horizon ranges from 17 to 30 inches but is ordinarily about 20 
inches. The texture ranges from heavy clay loam to clay; the clay content is 35 to 50 
percent. The color ranges from dark reddish brown to brown (hues of 5YR and 10YH, 
dry values of 3 to 5, and chromas of 3 to 6). Locally, this horizon may be faintly mottled. 

The horizon of carbonate accumulation is weakly to strongly expressed and is at a 
depth of 26 to 45 inches. 

The parent material consists of calcareous clay loam, which commonly becomes less 
clayey with depth and may be interbedded with limestone. Sandstone partings in the C 
horizon range from none to common. Sandstone boulders are scattered throughout the 
profile. 


Stephen Series.—The Stephen series consists of shallow, well-drained, very dark 
grayish-brown, calcareous soils that developed over the Austin chalk and Anacacho 
limestone formations, under a cover of grass. Soils of this series occur in the 
northeastern, central, and northwestern parts of the county. The slope range is 1 to 7 
percent. 

Stephen soils are associated with Austin, Brackett, and Houston Black soils, and 
Tarrant soils, chalk substratum. Stephen soils are shallower than Austin soils; they are 
deeper than Tarrant soils; they are darker colored than Brackett soils; and they are 
browner, less clayey, more limy, and less deeply developed than Houston Black soils. 
All of these associated soils formed from the same kind of material as Stephen soils. 

A typical profile of Stephen silty clay is just off Randolph Boulevard, 0.2 mile west of 
the O'Connor Road intersection and the road into Robards Development; the site is in an 
idle field, approximately 75 yards southeast of the boulevard. 
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А11—0 to 15 inches, very dark grayish-brown (10YR 3/2) silty clay; very dark brown 
(10YR 2/2) when moist; few, fine fragments of hardened chalk; moderate, fine, 
granular structure; no distinct ped coatings; slightly sticky when wet, friable 
when moist; calcareous; gradual, lower boundary. 

A12—15 to 18 inches. dark grayish-brown (10YR 4/2) silty clay; very dark grayish 
brown (10YR 3/2) when moist; few fragments of hardened chalk; strong, 
medium and fine, granular structure; slightly sticky when wet, friable when 
moist; calcareous; abrupt, irregular boundary. 

R and A12—18 to 24 inches, rubble consisting of platy fragments of hardened chalk 
(stained top and bottom with fine earth); fragments are several inches in 
diameter; fine earth also in interstitial areas between the platy, hardened 
fragments. The fine earth is a dark grayish-brown (10YR 4/2) silty clay; very 
dark grayish brown (10YR 3/2) when moist; abrupt, lower boundary (bedding 
plane). 

R—24 to 30 inches +, alternate beds of hard and soft, white (10YR 8/2) chalk; light 
gray (10YR 7/2) when moist; very hard cap at the top. The cap can be broken 
with a crowbar, and the underlying chalk can be cut with ditching machinery. 


The thickness of the A horizon ranges from 12 to 22 inches. The color ranges from very 
dark gray to grayish brown (hues of 7.5 YR and 1098, dry values of 3 to 5, and chromas of 
1 to 3). The texture ranges from light silty clay to heavy clay loam (about 35 to 45 percent 
clay). The CaCO, content of the A horizon ranges from 5 to 40 percent, and the content of 
chalk fragments from 0 to 15 percent, by volume. 

Тре R and А12 horizon is 2 to 12 inches thick. The fragments in this horizon аге % inch 
to 10 inches in diameter. 


Sumter Series.—The Sumter series consists of well-drained, grayish-brown to yellowish- 
brown, calcareous, clayey Regosols that developed over strongly calcareous clay or marl of 
the Taylor and Navarro formations. Soils of this series occur in the northeastern, eastern, and 
central parts of the county. They are of minor extent. The slope range is 5 to 10 percent. 

Sumter soils are lighter colored, more sloping, and less deeply developed than Houston 
and Houston Black soils; they are lighter colored than the Tarrant soils that developed over 
chalk or chalk rubble; and they are lighter colored, less deeply developed, and more strongly 
sloping than Stephen soils. 

A typical profile of Sumter gravelly clay is just off Toepperwein Road, 1 mile east from 
Randolph Boulevard; the site is the steep gravelly slope to the right of the road. 


А1—0 to 8 inches, grayish-brown (2.5Y 5/2) gravelly clay; dark grayish brown (2.5Y 4/2) 
when moist; moderate, medium, granular structure; estimated to be 5 to 8 
percent chert fragments that are as much as 3 inches in diameter; slightly hard 
when dry, crumbly and friable when moist, sticky and slightly plastic when wet; 
strongly calcareous; clear or gradual boundary. 

C—8 to 84 inches +, pale-yellow (2.5Y 7/4) marl or clay; light yellowish brown (2.5Y 6/4) 
when moist; numerous, soft and hard CaCO, concretions; many plant roots; 
massive; very strongly calcareous. 


The thickness of the A horizon ranges from 5 to 12 inches. The texture is gravelly 
clay or clay. The color ranges from dark grayish brown to light olive brown (hue of 2.5Y, 
dry values of 4 to 5, and chromas of 2 to 4). The darker colors are on the more gentle 
slopes. The proportion of gravel on the surface and within the solum ranges from less 
than 2 percent to 15 percent, by volume. The fragments are from W inch to З inches in 
diameter. 

The C horizon may extend to a depth of many feet. Numerous roots extend down into 
this calcareous clay or marly clay. 
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Tarrant Series.—The Tarrant series consists of well-drained, very dark grayish- 
brown, calcareous, clayey Lithosols that developed over hard limestone of the Glen 
Rose and Edwards formations. These soils are extensive in Bexar County and occur 
throughout the limestone prairies in the northern part of the county. They are gently 
undulating to moderately steep; the slope range is 3 to 30 percent. 

Tarrant soils are darker colored, less limy, and more clayey than Brackett soils, which 
developed over softer limestone; they are less deeply developed and less clayey than 
Crawford soils, which are noncalcareous; and they are shallower, less red, and more 
clayey than Bexar soils. 

A typical profile of Tarrant stony clay loam is just off Tezel Road, 1 mile south of 
its intersection with Guilbeau Road; the site is approximately 50 feet east of Tezel 
Road. 


А11—0 to 10 inches, very dark grayish-brown (10YR 3/2) stony clay loam; 
about 20 percent, by volume, angular limestone fragments that range 
from М inch to 24 inches in diameter; very dark brown (10YR 2/2) when 
moist; compound moderate, fine, subangular blocky and granular 
structure; crumbly and friable when moist, sticky when wet; weakly 
calcareous; pH 7.5; abrupt, irregular boundary. 

R and A12—10 to 18 inches, limestone; dark grayish-brown (10YR 4/2) clay loam 
(approximately 8 to 10 percent by volume) in cracks and interstitial spaces 
between the thin limestone strata; roots common in these filled cracks. 

R—18 to 25 inches, fractured limestone. 


The thickness of the A horizon ranges from 5 to 12 inches, and the texture, 
excluding the limestone fragments, from clay to clay loam. The color ranges from black 
to very dark grayish brown (hue of 10YR, dry values of 2 to З, and chromas of 1 to 2). 
Limestone fragments cover 20 to 50 percent of the surface and make up 10 to 60 percent 
of the solum, by volume. The fragments range from 14 inch to 25 inches in diameter. 


Trinity Series.—The Trinity series consists of deep, dark-gray clayey soils on bottom 
lands. These soils are developing under grass, from calcareous, fine-textured recent 
alluvium transported from nearby slopes. They occur along the flood plains of the major 
streams in the eastern and southwestern parts of the county. They are nearly level. 

Trinity soils are more clayey and more slowly permeable than the lime-free Gowen 
Soils; they are less sandy, contain less free lime, and are less permeable than Zavala 
Soils; they are similar to the terrace phases of the Houston Black soils but are on bottom 
lands and are flooded occasionally; and they are darker colored, less limy, and less 
friable than Frio soils. 

A typical profile of Trinity clay is along the north bank of Martinez Creek where Farm- 
to-Market Road 1516 crosses the creek; the site is about 150 feet east of the road. 


А11—0 to 50 inches, dark-gray (10YR 4/1) clay; very dark gray (10YR 3/1) when 
moist; moderate, medium, blocky structure; sticky and plastic when wet, 
very firm when moist, very hard when dry; calcareous; pH 8.0; gradual 
boundary. 

А12—50 to 65 inches +, gray (10YR 5/1) clay; dark gray (10YR 4/1) when moist; 
weak, blocky structure; sticky and plastic when wet, very firm when moist; 
calcareous; pH 8.0. 


The thickness of the A horizon ranges from 40 to 70 inches. The color ranges from 
black to grayish brown (hues of 10YR and 2.5Y, dry values of 2 to 5, and chromas of N to 
2). The texture is clay. In places there are strata of waterworn gravel 4 to 12 feet below the 
surface. In some places the material below a depth of 30 inches is slightly mottled. 
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Venus Series.—The Venus series consists of deep, moderately dark colored, well-drained, 
calcareous Regosols that developed in loamy material containing an appreciable amount of 
calcium carbonate. These soils usually occupy terraces or alluvial fans. They are extensive in 
this county. 

Venus soils are grayer, less clayey, and more permeable than Lewisville soils; they are 
more clayey, less sloping, and less calcareous than Karnes soils; they are similar to Frio 
Soils, which occur on the flood plains, but they are not stratified and they have more lime 
accumulations than those soils; they are lighter gray, less clayey, and less slowly 
permeable than Houston Black clay, terrace; and they are similar to Patrick soils, which 
are less deeply developed and have beds of gravel within 3 feet of the surface. 

A typical profile of Venus loam is about 1.4 miles east of the headquarters of 
Randolph Air Force Base; the site is in a cultivated field, 100 feet north of Schaefer 
Road and 1.10 miles northeast of Farm Road 1518. 


Ар—0 to 7 inches, dark grayish-brown (10YR 4/2) heavy loam; very dark grayish 
brown (10YR3/2) when moist; weak, fine, granular structure; hard when dry, 
friable when moist; a few, fine fragments of snail shells; calcareous; pH 8.0; 
clear, smooth boundary. 

A1—7 to 14 inches, dark grayish-brown (10YR 4/2) heavy loam; very dark grayish 
brown (10YR 3/2) when moist; moderate, fine, granular structure; hard when 
dry, friable when moist; a few, fine fragments of snail shells; calcareous; pH 
8.0; gradual boundary. 

AC—14 to 30 inches, brown (10YR 5/3) heavy loam; dark brown (10YR 4/3) when 
moist; moderate, fine and very fine, subangular blocky structure and fine, 
granular structure; hard when dry, firm but crumbly when moist; a few worm 
casts and threads of CaCO,; calcareous; pH 8.0; diffuse boundary. 

C—30 to 62 inches, light yellowish-brown (10YR 6/4) heavy loam; yellowish brown 
(10YR 5/4) when moist; weak, subangular blocky structure; very hard when 
dry, firm but crumbly when moist; concretions and soft lumps of CaCO, 
(about 5 percent by volume); calcareous; pH 8.0. 


The thickness of the A horizon is typically about 14 inches but ranges from 7 to 20 
inches. The color ranges from dark brown to grayish brown (hues of 7.5YR and 10ҮВ, and 
values of less than 3.5 when soil is moist and 5.5 when soil is dry). Reaction in the A1 
horizon ranges from neutral to moderately alkaline. 

The texture of the AC horizon ranges from loam to sandy clay loam or clay loam; the 
clay content is about 18 to 35 percent. Concretions, lumps, or threads of CaCO, in the AC 
and C horizons range up to 10 percent, by volume. The CaCO,equivalent of the C horizon 
ranges from about 10 percent to 50 percent or more. Gravel beds, some of which are 
several feet thick, occur at a depth of more than 36 inches in many profiles. 


Webb Series.—The Webb series consists of well-drained, moderately deep, reddish- 
brown soils of the Reddish Chestnut group. These soils developed over sandy clay, 
calcareous clay, and interbedded sandstone formations in the Wilcox group. They occur 
throughout the southern third of the county and are fairly extensive. The slope range is 0 to 
7 percent. 

Webb soils have a more clayey subsoil than Duval soils, which developed over similar 
parent material; they are less clayey in the surface layer and are lighter colored and less 
dense than San Antonio soils; they are lighter colored throughout the profile than Crockett 
Soils, which have a clayey, mottled subsoil and they are darker colored and less sandy than 
Hockley soils and have a thinner surface layer. 

A typical profile of a cultivated Webb fine sandy loam is just off Ladd Road, 0.6 mile 
east of Wisdom Road and 0.2 mile west of Miles Road; the site is in a field, 
approximately 100 feet north of the road. 
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Ар—0 to 6 inches, reddish-brown (5YR 4/4) fine sandy loam; dark reddish brown 
(5YR 3/4) when moist; weak, fine, granular structure; hard when dry, very 
friable when moist, nonsticky when wet; noncalcareous; pH 7.0; clear 
boundary. 

АТ--6 to 12 inches, reddish-brown (5YR 4/3) fine sandy loam; dark reddish brown 
(5YR 3/3) when moist; weak, fine, granular structure; very friable when moist, 
slightly hard when dry; porous; noncalcareous; pH 7.0; gradual boundary. 

AB—12 to 18 inches, dark reddish-brown (5YR 3/4) clay loam; darker reddish brown 
(5YR 3/3) when moist; weak, subangular blocky structure; friable when moist, 
hard when dry; noncalcareous; pH 7.0; gradual boundary. 

B2t—18 to 26 inches, reddish-brown (5YR 5/4) sandy clay; reddish brown (5YR 4/4) 
when moist; moderate, medium and fine, blocky structure; firm when moist, 
very hard when dry; slightly calcareous; pH 7.5; gradual boundary. 

C1ca—26 to 38 inches, light yellowish-brown (10YR 6/4) light sandy clay; yellowish 
brown (10YR 5/4) when moist; weak, blocky structure; extremely hard when 
dry, firm when moist; medium and fine, hard CaCO, concretions 
(approximately 30 percent by volume); common partings of fine and medium 
sandstone; strongly calcareous; pH 8.0; gradual boundary. 

С2--38 to 48 inches +, yellow (10YR 7/6) sandy clay and interbedded sandstone; 
brownish yellow (10YR 6/6) when moist; soft lumps of CaCO, (5 percent by 
volume); calcareous. 


The thickness of the A horizon is typically about 12 inches but ranges from 5 to 18 
inches. The color ranges from dark reddish brown to brown (hues of 5YR and 7.5YR, 
dry values of 3 to 5, and chromas of 2 to 4). The texture is ordinarily fine sandy loam, 
but in a few places it is very fine sandy loam. 

The texture of the transitional, or AB, horizon ranges from heavy fine sandy loam to 
sandy clay loam. The color of this horizon resembles that of the A horizon in some 
places and that of the B horizon in others. In some profiles the transitional horizon is 
lacking. 

The texture of the B horizon ranges from heavy sandy clay loam through sandy clay 
to clay; the clay content ranges from 32 to 55 percent. The color of this horizon ranges 
from dark reddish brown to red (hues of 5YR to 2.5YR, dry values of 3 to 5, and 
chromas of 4 to 6). The B3 horizon, if present, is similar to the B2t horizon in color but is 
mottled locally with grayish brown to yellowish brown. 

The horizon of calcium carbonate accumulation ranges from weak to prominent. The 
parent material ranges from reddish-yellow sandy clay loam to stratified beds of soft 
sandstone and yellowish-brown to yellow sandy clay. The reaction is alkaline. Locally, a 
few reddish sandstone fragments occur in all horizons. 


Willacy Series.—The Willacy series consists of deep, well-drained, very dark grayish- 
brown Reddish Chestnut soils that developed from old alluvium or outwash sediments of 
ancient age. Soils of this series occur in the south-central part of the county. They are not 
extensive. They are nearly level, but the slope range is 0 to 3 percent. 

Willacy soils are darker colored, less friable, and less permeable than the nearby 
Frio and Karnes soils; they are similar to Lewisville soils but are less clayey than those 
soils and are lime free in the surface layer; and they are less clayey and less slowly 
permeable than the terrace phases of Houston Black soils. 

A typical profile of a cultivated Willacy loam is just off Mauermann Road, 1 mile west of its 
intersection with Old Pleasanton Road; the site is approximately 50 yards north of the road. 


Ар—0 to 6 inches, very dark grayish-brown (10YR 3/2) loam; very dark brown (10YR 2/2) 
when moist; weak, granular and subangular blocky structure; slightly sticky when 
wet, friable when moist; noncalcareous; pH 7.0; gradual boundary. 
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A1—6 to 15 inches, very dark grayish-brown (10YR 3/2) loam; very dark brown 
(10YR 2/2) when moist; weak, subangular blocky structure; slightly sticky 
when wet, friable when moist; noncalcareous; pH 7.5; gradual boundary. 

B2t—15 to 34 inches, dark-brown (7.5YR 3/2) sandy clay loam; slightly more 
clayey than the A1 horizon; very dark brown (7.5YR 2/2) when moist; 
moderate to weak, fine, subangular blocky structure; friable when moist, 
hard when dry; pH 7.5; noncalcareous, but becomes weakly calcareous in 
lower part; few, fine, soft and hard CaCO, concretions; gradual boundary. 

B3—34 to 54 inches, yellowish-brown (ТОМА 5/4) sandy clay loam; dark yellowish 
brown (10YR 4/4) when moist; moderate, weak, medium and fine, 
subangular blocky structure; firm when moist, hard when dry; strongly 
calcareous; contains fine, hard and soft CaCO, concretions 
(approximately 3 to 5 percent by volume); pH 8.0; gradual boundary. 

Сса—54 to 62 inches +, very pale brown (10YR 7/4) heavy loam; light yellowish 
brown (10YR 6/4) when moist; weak, blocky structure; very strongly 
calcareous; contains hard and soft CaCO, concretions that are as much 
as 1 inch in diameter (approximately 20 to 25 percent by volume). 


The thickness of the A horizon ranges from 12 to 20 inches, and the texture from 
loam to sandy clay loam. The color ranges from very dark brown to dark grayish 
brown (hue of 10YR, dry values of 2 to 4, and chromas of 2 to 3). 

The texture of the B2t horizon ranges from loam to sandy clay loam, and the 
thickness from 12 to 25 inches. The color ranges from dark brown to grayish brown 
hues of 10YR and 7.5YR, dry values of 3 to 5, and chromas of 2 to 4). The combined 
thickness of the B2t and B3 horizons is 25 to 44 inches. 

The depth to the Cca horizon ranges from 35 to 56 inches. The texture of this 
layer ranges from heavy loam to clay loam and silty clay loam. 


Zavala Series.—The Zavala series consists of deep, grayish-brown to brown soils 
that, are developing from recent alluvial sediments transported from nearby soils. 
Soils of this series occur as scattered areas in the southern third of the county. They 
are predominantly nearly level, but the slope range is 0 to 3 percent. 

Zavala soils are less clayey, lighter colored, and more sandy than Gowen soils; 
they are less clayey, lighter colored, and less deeply developed than Trinity soils; and 
they are sandier, less limy, and more permeable than Frio and Karnes soils. 

A typical profile of Zavala fine sandy loam is near the county line on U.S. Highway 
No. 181 South, where the highway crosses Calaveras Creek; the site is 100 feet west 
of the highway, in a pasture south of the creek. 


А11--0 to 16 inches, grayish-brown (10YR 5/2) fine sandy loam; very dark 
grayish brown (10YR 3/2) when moist; moderate, fine and medium, 
granular structure; nonplastic when wet, very friable when moist, hard 
when dry; slightly acid; pH 6.5; clear, smooth boundary. 

A12—16 to 24 inches, gray (10YR 5/1) fine sandy loam; very dark gray (10YR 3/1) 
when moist; moderate, medium, granular structure; nonplastic when wet, 
very friable when moist, hard when dry; slightly acid; pH 6.5; gradual, 
smooth boundary. 

C1—24 to 56 inches, dark-gray (10YR 4/1) sandy clay loam; very dark gray 
(10YR 3/1) when moist; massive; porous; slightly sticky when wet, friable 
when moist, hard when dry; slightly acid; pH 6.5; gradual boundary. 

C2—56 to 62 inches +, dark-gray (10YR 5/1) light sandy clay to heavy sandy clay 
loams; very dark gray (10YR 3/1) when moist; massive; porous; slightly 
sticky and slightly plastic when wet, friable to firm when moist, hard when 
dry; slightly acid; pH 6.5. 
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The thickness of the A11 horizon ranges from 14 to 25 inches. The color ranges 
from dark grayish brown to brown (hue of 10YR, dry values of 4 to 5, and chromas 
of 2 to 3). The texture is predominantly fine sandy loam but in some small areas it is 
loamy fine sand and loam. The reaction ranges from alkaline to slightly acid. This 
horizon is noncalcareous. 

The A12 horizon in some places appears to be slightly cemented when dry, but it is 
permeable and it softens when moistened. The color ranges from gray to brown and 
yellowish brown (dry value of 5 and chromas of 1 to 4). The thickness of this horizon 
ranges from 7 to 20 inches, and the texture from fine sandy loam through loam to sandy 
clay loam. 

The parent material, or C horizon, consists of noncalcareous, recent alluvium. In 
places it is stratified with layers of loam, clay loam, or light sandy clay. 


Additional Facts About the County 


The recorded history of Bexar County begins in the early part of the 18th century, 
though Spanish explorers had camped at the site of San Antonio as early as 1600. The 
mission of San Antonio de Valera (the Alamo) was founded in 1718. San Antonio, then 
known as San Fernando de Bexar, was the first municipality in the Spanish province of 
Texas, and in 1772 it became the seat of government of Spanish Texas. 

When Texas became independent, in 1836, Bexar County extended from the 
Panhandle to the Rio Grande and west to El Paso. In this area there are now 128 
counties, and the present Bexar County has an area of 1,247 square miles. 

San Antonio was at first a military stronghold and then the center of a livestock 
industry. Around 1840, new settlers, of German origin, introduced more intensive 
methods of farming, but livestock raising continued to dominate in the economy of the 
county. After the Civil War, cattle from the ranges of Southern Texas were assembled at 
San Antonio for the drive to midwestern markets. Railroad service, established in 1877, 
brought many new settlers and added to the importance of the city as a livestock center. 

By 1900, the population of San Antonio was 53,000 and the population of Bexar 
County was 69,000. Industries related to agriculture, such as flour milling and the 
manufacture of farm implements, began to flourish. Lumber was brought in, and 
woodworking became an important industry. 

Since 1900, overall expansion of the economy has been rapid. Oil has contributed 
indirectly to this growth, although Bexar County itself has relatively small deposits of 
petroleum. Since 1899, only about 17 million barrels of crude oil (approximately 1 
percent of the total for the State) has been produced in this county. But there are large 
deposits in surrounding counties, and many producers and operators make their 
headquarters in Bexar County. Refineries in the county can handle about 6,000 barrels 
a day. Approximately 3 million cubic feet of natural gas is produced annually. 

Deposits of stone, clay, sand, and gravel of commercial value are common in the 
county. Clay suitable for use in the manufacture of building brick, ceramic tile, and heavy 
clay products is mined from open pits. Limestone suitable for use in the production of 
cement is plentiful. Crushed limestone is prepared for use in road building, in the 
manufacture of concrete, and as railroad ballast. 


Climate 
Climatological data in this section supplied by U.S. Weather Bureau, San Antonio, Texas. 


The location of Bexar County on the edge of the Gulf Coastal Plain results in a 
modified subtropical climate, predominantly continental in winter and marine in summer. 
Winters are mild, and summers are hot. Rainfall is fairly well distributed through the 
year, and the total is sufficient for the needs of most crops. From April through 
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September, rain generally falls during thunderstorms, and fairly large amounts fall in a 
short time. In winter, most of the precipitation is in the form of light rains or drizzle, but 
thunderstorms and heavy rains may occur in any month. Hail of damaging intensity is 
infrequent, but light hail often falls during thunderstorms in spring. A measurable 
amount of snow falls only once in 3 or 4 years. 

Table 11 gives data on average and extreme temperatures and on average, 
maximum, and minimum amounts of rain and snow. These data are from records kept 
at the local station of the U.S. Weather Bureau. Since 1942, the station has been at the 
San Antonio International Airport. From 1939 to 1942, it was at Stinson Field. Before 
19389, it was in downtown San Antonio. Data recorded at the previous locations have 
been adjusted in accordance with observations made at the present site. 

Northerly winds prevail during most of the winter, and southeasterly winds from the 
Gulf of Mexico prevail during the summertime and sometimes for long periods during the 
winter. No tornadoes of any consequence have been experienced in the immediate area. 
Tropical storms from the Gulf of Mexico, 140 miles away, occasionally cause strong 
winds and heavy rains in the county. A wind of 74 miles per hour, the greatest velocity 
recorded in the county, occurred as a tropical storm moved inland over the eastern part 
of the county in August 1942. 

Relative humidity is close to 80 percent during the early hours of the day throughout 
the year and drops to around 50 percent late in the afternoon. 

In San Antonio, the sun shines for about 50 percent of the daylight hours in winter, 
and for more than 70 percent in summer. Skies are clear more than 35 percent of the 
time and cloudy about 30 percent. Low stratus clouds often develop during the latter part 
of the night, but usually the clouds dissipate before noon and the skies are clear during 
the afternoon. 

Temperature is affected by variations in topography, proximity to bodies of water, 
differences in air drainage, and differences in wind velocity and wind direction. In Bexar 
County, variations in topography result in significant differences in the length of the 
freeze-free season from one part of the county to another. 

In the northern part of the county, the period between the last 32? temperature in 
spring and the first in fall averages 245 days, and the period between the last 28? 
temperature in spring and the first in fall averages 275 days. The average date of the last 
32? temperature in spring is March 16, and the average date of the first in fall is 
November 16. The chance is 1 in 5 that a temperature of 32? will occur after March 31 in 
spring or before November 11 in fall. 

In the southern part of the county, the period between the last 32? temperature in 
spring and the first in fall averages 275 days, and the period between the last 28? 
temperature in spring and the first in fall averages 305 days. The average date of the last 
32? temperature in spring is March 1, and the average date of the first in fall is December 
1. The chance is 1 in 5 that a temperature of 32? will occur after March 16 in spring or 
before November 14 in fall. 


Relief and Drainage 


Three physiographic resource areas are represented in Bexar County: the Edwards 
Plateau, the Blacklands, and the Rio Grande Plain. 

The northern third of the county is part of the Edwards Plateau, a rugged, hilly area 
that ranges from 1,100 to 1,900 feet in elevation. The bedrock in this area consists of 
beds of limestone that dip slightly toward the southeast. The plateau is dissected by 
many small streams and is drained by Cibolo Creek and Balcones Creek. It is the 
location of the headwaters of Culebra Creek, Leon Creek, and Salado Creek, all of which 
flow southeastward. 
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Extending southwestward across the central part of the county is the Balcones fault 
zone, which makes up most of the area known as the Blacklands. This zone is underlain 
by fault blocks of limestone, chalk, shale, and marl. The bedrock dips gently toward the 
southeast. The elevation ranges from 700 to 1,000 feet and the topography is undulating 
and hilly. The San Antonio River, which rises within the city limits of San Antonio and 
flows southeastward, drains part of the Blacklands. Other parts are drained by tributaries 
of the Medina River and of Cibolo Creek. 

The Rio Grande Plain is a nearly level or undulating prairie. It is underlain by beds of 
marl, clay, sandy clay, and poorly consolidated sand that dip sharply toward the southeast. 
The altitude ranges from 450 to 700 feet, and the slope is toward the southeast. This area is 
drained by the Medina River, the San Antonio River, and Cibolo Creek, and their tributaries. 

The general soil map, which is at the back of this report, shows the major drainageways of 
the county. 


Water Supply 


Underground water is abundant in most parts of Bexar County. Water to supply farms and 
municipalities is generally drawn from wells that tap the water stored in the Edwards 
limestone formation and in associated limestone formations of the Balcones fault zone. This 
underground reservoir is recharged partly by direct infiltration of rainwater and partly by 
seepage from surface streams, but mainly by underflow from streams in counties to the 
west. The major sources are the streams that originate in Medina, Uvalde, Bandera, Real, 
and Kinney Counties and that cross the limestone outcrops immediately below the Balcones 
escarpment. The average rate of recharge is estimated to be 465,000 acre-feet per year, or 
415 million gallons per day. Approximately 200 million gallons per day is available for 
withdrawal in Bexar County. 

The quality of the underground water stored in the limestone formations differs significantly 
on opposite sides of a line that starts east of Randolph Air Force Base, runs southwest, 
intersects U.S. Highway No. 81 south of San Antonio, and parallels that highway 
southwestward to the county line. Northwest of this line, the water, although hard, is 
chemically suitable for consumption and for irrigation. It is free of hydrogen sulfide and 
contains less than 500 parts per million of dissolved solids. Southeast of the line, the water 
contains hydrogen sulfide and generally has more than 1,000 parts per million of dissolved 
solids. The concentration of hydrogen sulfide increases with distance from the line. This 
water is not satisfactory for most uses, but it can be used for irrigation if the content of 
dissolved solids is moderate. 

Water for livestock comes mostly from farm ponds, perennial streams and rivers, or wells. 
If the soil is too sandy or too shallow to permit the construction of ponds and there are no 
perennial streams, all water for livestock has to come from wells (3). 

Some farmers and homeowners, mainly in the northeastern and eastern parts of the 
county, have to haul water or use cistern water. 


Agriculture 


In 1959, there were 1,950 farms in Bexar County, almost 30 percent fewer than in 1954. 
A total of 577,478 acres, more than 70 percent of the county area, was in farms. The 
average size of farms was just over 296 acres, which was less than one-third of the average 
for the State. 
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Livestock.—More than half of the acreage in farms is range, and livestock, mainly beef 
cattle, are a major source of agricultural income. The numbers of the principal kinds of 
livestock on farms in the county in 1959 were as follows: 


Number 

Cattle and саімезѕ.................................................... 76,807 

MIK- COWS tinsa iina OR ADSL 11,995 
Horses and MUIES .................................................... 1,457 
HOGS SNS. PIGS х єє 7 ану аралбаны УМ асдаг 17,905 
Sheep and lambs..................................................... 7,948 
Goats and.kids:: лилии e v on n ም ናችን 16,506 
Chickens (4 months old and over) .......................... 157,538 


Most of the beef cattle are locally raised animals of high quality. Most herds consist of 
purebred bulls and grade cows, but there are some purebred herds. The herds are 
generally culled annually, and the old or inferior animals are sold. This practice brings 
about a gradual improvement in the quality of the herds. 

Most of the large ranches are in the northern and northwestern parts of the county. At 
least a few cattle are kept on almost all farms, because crop production is risky and the 
livestock furnish some income if a crop fails. 

Beef cattle ordinarily are kept on range or improved pasture all year. During winter, 
cottonseed cake and bundle feed are provided to supplement the forage. During 
summer, cattle may be pastured on sudangrass or other introduced grasses, in order to 
allow the native range grasses to rest during part of the growing season. 

Cattle are sold mainly at the San Antonio stockyards, the major marketing center for 
the south and south-central Texas ranching country. 

Dairying is of commercial importance because of the proximity of the large local 
market of San Antonio and the nearby military bases. Local dairies do not produce 
enough dairy products to supply this market, and much of the needed supply has to be 
shipped in from other areas. Most of the dairy herds are of high quality. 

Hogs are the only livestock raised on some farms, but hog production has never 
been high, largely because of a shortage of suitable feed. Most of the hogs raised are 
marketed locally. 

Horses and mules have declined sharply in numbers since the use of tractors 
became widespread. A few horses are still used in ranching, but most of the horses in 
the county are owned by riding stables or riding clubs and used solely for recreational 
activities. 

Sheep are raised mostly on ranches in the northern and northwestern parts of the county, 
commonly as part of livestock enterprises that depend mainly on beef cattle. Some sheep 
are marketed locally for meat, but generally sheep are raised for their wool. 

On many ranches, goats have replaced sheep. They are commercially valuable 
chiefly for mohair, but a few herds of Spanish goats are kept to supply goat milk. Some 
kids are marketed locally for meat. The largest goat market in the State is at the San 
Antonio stockyards. 

Some chickens are kept on most farms and ranches. The few commercial poultry 
enterprises are large. They partly supply the local market for poultry and poultry 
products. 


Soil Survey of Bexar County, Texas 147 


Many kinds of crops are grown in Bexar county. The 1959 acreages of the main 
crops were as follows: 


Acres 
Corn for grain... ЕРТЕН ТТТ ТТТ 22,966 
бота ог Наде о ንች eaea i eh a tee айгаа d eee прети 1,333 
Sorghum for grain or веей.................22..2.2..2 2... 36,540 
Sorghurti/for.silage:..:....: i mei e Ы ы арамнан ው ЫНЫ 5,311 
Small grain’ for grain or seed sss 5,110 
Flax:for-Seed..... iniit rte ne eme Hp a n aa e 519 
CODI T ти ብጸ ሱት ОЕ 1,983 
Potatoes (Irish) о cien снэгт ухаан ome *684 
Gabbage zon ka 8 ቸን ЫЫ ይ ры МН нам DE 611 
Сатоїб Em 872 
Бу/Вегсог Па itcm ылын e e b DOS Beer il Rea nee ыны ЫН ан 933 
SQUASH aE рен 146 
Waterrrielons:...:. ог rte eh ME cad tet Pede ete Eo НЕН as 505 
О ባች ው халх Ra E eS ES аоЯ 2,816 


Number of trees 

of bearing age 

Pecans:(improved orchards): senjene ein ндый дере ን өліден aie 3,334 
Pecans (wild trees or зеесйіпдв) лал -- 9,722 


"Oats, wheat, and barley. 
* Does not include acreage for farms with less than 20 acres harvested. 


Corn is grown on most soils of Bexar County, but it grows best on the fine-textured 
and medium-textured soils. Land that is to be planted to corn is generally prepared in 
January and February by plowing or bedding and harrowing. Planting begins in February 
and continues through the middle of May. Corn is planted in rows. It is usually cultivated, 
by tractor, two or three times before it is about 18 inches high. The crop is harvested 
between the latter part of August and the end of October, by mechanical pickers or by 
hand. Most of the corn grown in Bexar County is either sold on the local markets and 
milled into cornmeal or flour or is used to feed cattle on farms or local feedlots. 

Sorghum is grown on all soils in the county. Unless irrigated, it does best on fine- 
textured and medium-textured soils. Land to be planted to grain sorghum is generally 
prepared in January and February, usually by plowing or bedding and harrowing. Grain 
sorghum is ordinarily planted in rows but may be drilled. Planting begins late in February 
and continues through April, and hegari may be planted as late as July. The crop is 
cultivated two or three times to kill weeds and other undesirable vegetation. Most of the 
crop is harvested by combine in June, July, and August. Some is cut and used for silage 
or is harvested in bundles for feed. 

Small grains grow best on the fine-textured and medium-textured soils. The land is 
usually plowed and harrowed, and then, if there has been enough rainfall, the seed is 
planted by drilling in October and November. Oats is the small grain most extensively 
grown in this county, but wheat and barley are grown also. Oats and wheat are usually 
grazed in winter or early in spring. Both mature in May and are harvested with 
combines. Some of the oats is cut for hay and baled to be used for feeding livestock. 

Vegetables, peanuts, watermelons, and various legumes (vetch, winter peas, Hubam 
clover, and others) are minor crops. The soils on which vegetables are grown undergo 
intensive preparation before seeding and are cultivated many times, either by tractor or 
by hand, while the crop is growing. Harvest is at various times of the year; the objective 
is to have the crop ready for harvesting at the time when its market value will be 
greatest. Peanuts and watermelons are planted on the coarser textured soils. The 
seedbed is prepared by plowing and harrowing, and the seed is planted in rows. 
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Peanuts are cultivated once or twice while they are growing. Some are harvested as 
early as May or June, but under dryland farming most are harvested in August and 
September. Watermelons are harvested in June and July. 


Industry 


San Antonio is the marketing and shipping center for the south Texas agricultural 
region, which produces livestock, fruits and vegetables, pecans, cotton, grain sorghum, 
and other grains in large quantities. Food processing is the county's main nonfarm 
industry. Meat-packing is the most important component of this industry, economically, 
and brewing is second. Also significant in the economy are flour milling, pecan shelling 
and packaging, and the manufacture of bakery products and of Mexican foods. A 
substantial local garment industry produces mainly work clothing and sportswear for 
men and boys but also turns out uniforms and children's and infants' outerwear. Other 
industries include printing and publishing; the manufacture of stone, clay, glass, and 
fabricated metal products; and the production of machinery for road construction, of 
refrigerators and air conditioners, and of assorted other types of machinery. 


Transportation and Markets 


Bexar County is served by three major rail lines, which provide direct connections to 
the eastern, northeastern, and western sections of the United States. In addition, two of 
these lines provide connections with the principal cities in Mexico through the border 
cities of Laredo, Eagle Pass, and Brownsville. 

Services of five airlines link Bexar County directly to the East and West Coasts and to 
South America, and complete connecting services facilitate rapid transport of cargo and 
passengers to all major points in the United States. 

Approximately 30 truck lines that have terminals in San Antonio serve all the State 
and connect with lines serving all parts of the Nation. Truck service between San 
Antonio and the coastal ports of Houston, Galveston, and Corpus Christi is especially 
important in terms of volume. Major highways, including five United States highways, 
extend in all directions from San Antonio. 

The network of farm-to-market roads and rural roads is excellent. Very few roads are 
impassable in bad weather. Most of the improved roads are of earth and gravel. Each 
year more are improved and hard surfaced. 
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Glossary 


Alluvium. Soil material, such as sand, silt and clay, that has been deposited on land 
by streams. 

Available moisture capacity. The capacity of a soil to hold water in a form available 
to plants. Amount of moisture held in soils between field capacity, or about one- 
third atmosphere of tension, and the wilting coefficient, or about 15 atmospheres 
of tension. 

Calcareous soil. A soil containing enough calcium carbonate (often with magnesium 
carbonate) to effervesce (fizz) visibly when treated with cold, dilute hydrochloric 
acid. 

Caliche. A more of less cemented deposit of calcium carbonate in many soils of 
warm-temperate areas, as in the Southwestern States. The material may consist 
of soft, thin layers in the soil or of hard, thick beds just beneath the solum, or it 
may be exposed at the surface by erosion. 

Clay. As a soil separate, mineral soil particles that are less than 0.002 millimeter in 
diameter. As a soil textural class, soil material that is 40 percent or more clay, 
less than 45 percent sand, and less than 40 percent silt. (See also Texture, soil.) 

Clay film. A thin coating of clay on the surface of a soil aggregate. Synonyms: clay 
coat, clay skin. 

Claypan. A compact, slowly permeable soil horizon that contains more clay than the 
horizon above and below it. A claypan is commonly hard when dry and plastic or 
stiff when wet. 

Concretions. Grains, pellets, or nodules of various sizes, shapes, and colors that 
consist of concentrations of compounds or of soil grains cemented together. The 
composition of some concretions is unlike that of the surrounding soil, Calcium 
carbonate (CaCO,) and iron oxide are examples of material commonly found in 
concretions. 

Consistence, soil. The feel of the soil and the ease with which a lump can be 
crushed by the fingers. Terms commonly used to describe consistence are— 

Loose.—Noncoherent; will not hold together іп a mass. 

Friable.—When moist, crushes easily under gentle pressure between thumb 
and forefinger and can be pressed together into a lump. 

Firm.—When moist, crushes under moderate pressure between thumb and 
forefinger, but resistance is distinctly noticeable. 

Plastic.—When wet, readily deformed by moderate pressure but can be 
pressed into a lump; will form a *wire" when rolled between thumb and 
forefinger. 

Sticky.—When wet, adheres to other material, and tends to stretch 
somewhat and pull apart, rather than to pull free from other material. 

Hard.—When dry, moderately resistant to pressure; can be broken with 
difficulty between thumb and forefinger. 

Soft.—When dry, breaks into powder or individual grains under very slight 
pressure. 

Cemented.—Hard and brittle; little affected by moistening. 

Erosion. The wearing away of the land surface by wind and running water, and other 
geological agents. 

Flood plain. Nearly level land, consisting of stream sediments, that borders a stream 
and is subject to flooding unless artificially protected. 

Hardpan. A hardened or cemented soil layer. 
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Horizon, soil. A layer of soil, approximately parallel to the surface, that has distinct 
characteristics produced by soil-forming processes. 

Liquid limit. The moisture content at which the soil passes from a plastic to a liquid 
state. In engineering, a high liquid limit indicates that the soil has a high content 
of clay and a low capacity for supporting loads. 

Plasticity index. The numerical difference between the liquid limit and the plastic 
limit; the range of moisture content within which the soil remains plastic. 

Plastic limit. The moisture content at which a soil changes from a semisolid to a 
plastic state. 

Poorly graded, soil. A soil material consisting mainly of particles of nearly the same 
size. Because there is little difference in size of the particles in poorly graded soil 
material, density can be increased only slightly by compaction. 

Profile, soil. A vertical section of the soil through all its horizons and extending into 
the parent material. 

Reaction, soil. The degree of acidity or alkalinity of a soil, expressed in pH values. A 
Soil that tests to pH 7.0 is precisely neutral in reaction because it is neither acid 
nor alkaline. An acid, or “sour,” soil is one that gives an acid reaction; and 
alkaline soil is one that is alkaline in reaction. In words, the degree of acidity or 
alkalinity is expressed thus: 


pH pH 


Extremely acid ................................ below 4.5 


Neutral..................................... 6.6 to 7.3 


Very strongly acid 4.5 to 5.0 Mildly alkaline......... ... 7.4 to 7.8 
Strongly acid... 5.1 to 5.5 Moderately alkaline ... ... 7.9 to 8.4 
Medium acid.................................... 5.6 to 6.0 Strongly alkaline..................... 8.5 to 9.0 
Slightly асіа..................................... 6.1 to 6.5 Very strongly alkaline... 9.0 and higher 


Relief. The elevations or inequalities of a land surface, considered collectively. 
Sand. As a soil separate, individual rock or mineral fragments 0.05 to 2.0 millimeters 
in diameter. Most sand grains consist of quartz, but sand may be any mineral 
composition. As a textural class, soil that is 85 percent or more sand and not 

more than 10 percent clay. 

Silt. As a soil separate, individual mineral particles that range in diameter from the 
upper limit of clay (0.002 millimeter) to the lower limit of very fine sand (0.05 
millimeter). As a textural class, soil that is 80 percent or more silt and less than 
12 percent clay. 

Solum. The upper part of a soil profile, above the parent material, in which the 
processes of soil formation are active. The solum in mature soils includes the A 
and B horizons. Generally, the characteristics of the material in these horizons 
are unlike those of the underlying material. Living roots and other plant and 
animal life characteristic of the soil are largely confined to the solum. 

Structure, soil. The arrangement of primary soil particles into compound particles or 
clusters that are separated from adjoining aggregates and have properties unlike 
those of an equal mass of unaggregated primary soil particles. The principal 
forms of soil structure are—platy (laminated), prismatic (vertical axis of 
aggregates longer than horizontal), columnar (prisms with rounded tops), blocky 
(angular or subangular), and granular. Structureless soils are (1) single grain 
(each grain by itself, as in dune sand) or massive (the particles adhering together 
without any regular cleavage, as in many claypans and hardpans). 

Subsoil. Technically, the B horizon; roughly, the part of the profile below plow depth. 

Surface soil. The soil ordinarily moved in tillage, or its equivalent in uncultivated soil, 
about 5 to 8 inches in thickness. The plowed layer. 

Texture, soil. The relative proportions of sand, silt, and clay particles in a mass of 
soil. The basic textural classes, in order of increasing proportion of fine particles, 
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are sand, loamy sand, sandy loam, loam, silt loam, silt, sandy clay loam, clay 
loam, silty clay loam, sandy clay, silty clay, and clay. The sand, loamy sand, and 
sandy loam classes may be further divided by specifying “coarse,” or “very fine." 

Topsoil. A presumed fertile soil or soil material, ordinarily rich in organic matter, used 
to topdress roadbanks, lawns, and gardens. 
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Tables 


The Tables in this soil survey contain information that affects land use planning in this survey area. Current data 
tables may be available within the Web Soil Survey. 
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Тлвьв l.—Approzimate acreage and proportionate extent of the soils 


Symbol Mapping unit 
AuB Austin silty clay, 1 to 3 percent slopes. 
AuC Austin silty clay, 3 to 5 percent slopes. 
BrE Brackett soils, 2 to 30 percent slopes. 
BrD Brackett soils, 5 to 12 percent slopes. - 
BpC Bracket clay ‘loam, 1 to 5 percent 
11... ምች ው መት ናን ራ መመ 
855 НЫ complex, 1 to 5 per- 
cent шШореа..............-«««..... 
BtE Brackett- Tarrant association, hilly . 
Cb Crawford and Bexar stony soils... - 
Ca Crawford clay. ..--.------.--------- 
CfA Cronk obs fine s sandy loam, 0 to 1 per- 
Соо ው nan መል መው 
Сів Crockett fine sandy loam, 1 to 3 per- 
са | Crockett sols, 3 to 8 percent slopes, 7 
Ck во ° rcent 8! 
js sc ukucha ር же 
DnB ~ fine sandy loam, 1 to 3 percent. 
бас Duval ral fin sandy loam, 3 to 5 percent | 
DmC Duval атау fine sand, 1 16 5 percont 
DsC2 | Duval soils, 310 5 percent slopes, © 
EuC Eufaula fine sand, 0 to 5 | 
Fr Frio clay lon 
Go Gowen clay 1 
Gu Gullied 1884... 
HgD Hilly gravelly land. 
HkB Hockley loamy fine sand, 0 to 3 per- 
cent slopes. .....---.------------- 
HkC Hockley loamy fine sand, 3 to 5 per- 
Hockley Шашу fne sand, 382 8 pers 
HkC2 өсі my fine sa 
cent Хо eroded ue m сн ፍው 
ተ ES mi 
ouston clay, o nt sl 
у н መ ጀመ percen t slopes, | 
HnC3 ouston clay, 3 to 5 percent в! 
» severely eroded.........---- к S 
HoD3 Houston-Sumter clays, 5 to 10 per- 
cent 81 Жалы; ed. -----.- 
HsA Houston Black clay, 0 to 1 percent 
HsB Houston Black clay, 1 to 3 percent | 
нас | Houston Black clay, 3 to 5 percent | 
HtA 
HtB 
percent slopes. ....--------------- 
HuB Houston Black gravelly ,lto3 
percent slopes... ---..-------.---- 
HuC Houston heuer gravelly clay, 3 to 5 
用 约束 用 ea 
HuD Houston gravelly clay, 5 to 8 


percent slopes. . -.---------------- 


! Less than 0.05 percent. 


Acreage | Percent|| Symbol 


. Prp 


е. 9,090 5 3. :2-'37, а МЕН 5. id 
о о ወ e с ес © & WANES = y = 95 6 ооо жолы መ ч-н 
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» x 595 


ы... в 
© © o w о 


Mapping unit. 


Karnes loam, 1 to 3 percent slopes 
Karnes loam, 3 to 5 percent slopes. 
Karnes clay loam, 3 to 5 percent 
slopes, eroded. 
Krum complex. - 
Leming loamy fine sand, 0 to 3 per- 
CONG NODC 


ዐጣ clay loam, 0 to 1 percent slopes. 
Orelia clay loam, 1 to 3 percent slopes. 
Patrick soils, 0 to 1 percent slopes..... 
Patrick soils, 1 to 3 percent slopes... 
Patrick soils, З to 5 percent slopes... 
Pits and Quarries. 
ыг Antonio clay loam, 1 to 3 percent 


San ntonio clay loam, 3 to 5 percent 

slopes. 

San Antonio clay loam, 3 to 5 percent 
slopes, eroded. 

8 ын silty clay, 1 to 3 percent 


stephen silty clay, 3 to 5 percent 


Tarrant association, gently undulating.| 6 


‘arrant association, rolling... 
Tarrant association, hill 
Tarrant. soils, chalk su stratum, 


un- 


уже loam, 0 to 1 percent заах а 
Venus loam, 1 to 3 percent slopes----- 
Venus clay loam, 0 to 1 percent slopes. 
Venus clay loam, 1 to 3 percent slopes- 
Venus clay loam, 3 to 5 pases slopes. 
Webb fine sandy loam, 1 to 3 pereent 


slopes. 
Webb fi fine sandy loam, 3 to 5 percent 
slopes. 
ЫГ ous 3 to 5 percent slopes, 
Webb soils, to 5 percent slopes, 
severely Lo 
Willacy loam, 0 to 1 percent slopes... - 
Willacy loam, 1 to 3 percent slopes... 
Zavala fine sandy loam 
Zavala and Gowen soils, frequently 
flooded. 
Braunig Plant Lake----------------- 
Mitchell Lake... ................--- 


Acreage| Per- 
cent 

1, 038 0.1 
1,559 2 
680 5 
1,8 

5,174 6 
46,538 | 53 
32, 474 4.1 
760 .1 
955 “2 | 

2, 582 22 

314 [0] 
13,612 „1 
5,782 27 
2,691 23 
18, 207 2.3 
4, 866 -9 
4,611 .6 
193 | () 

623 1 
62,601 | 7.8 
36, 689 4.6 
, 996 41 
8,951 L1 
,258 .2 
20,947 | 2 6 
1, 126 424 
2,375 23 
10, 138 | 13 
11, 508 1.5 
‚ 299 .2 
15, 547 20 
5,679 2. 
9,158 | 1.3 
1, 064 H 
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TABLB 2.—Predicted average acre yields of the principal crops under two levels of management (dryland) 


{Yields in A columns are those obtained under ordinary management; those in B columns are yields to be expected under improved manage- 
ment. Dashes indicate that the soil is not commonly used for crops) 


Cotton Corn Grain sorghum 
Soil 
A B 
Bu, Ви, 
Austin silty clay, 1 to 3 percent slopes------------------- 22 36 
Austin silty clay, 3 to 5 percent slopes. 20 34 
Brackett 8018, 13 to 30 percent ари === == 22:22 р Сы Еа ДЕ Баға ы 
Brackeit soils, 5 to 12 peroent slopes. .----- .-. ---.-.-....]---. === == --.---.]-»-- ----]-- - ወ=መ=ወ1]” መወ።=====[ሠመ=ወ=መ==[መመመመ=መ>።[==መወመመውው 
Brackett clay loam, 1 to 5 percent slopes 135 175 п 21 
Brackett-Austin complex, 1 to 5 percent slopes: 
пота Аи 135 175 1 21 
Austin... cere err 180 275 20 34 
Brackett-Tarrant association, ҺШУ................-..--..|--.-.----.|--------|--------|--------|--------|--------|--------|-------- 
Crawford and Bexar stony воін.........................!........!:..............(-.-----.|.------.|--2-----|-----22|5-----: 
СВИТИ o REPE 250 325 25 40 3, 
Crockett fine sandy loam, 0 to 1 percent 810968... 150 275 17 2, 
Crockett fine sandy loam, 1 to 3 percent slopes. . 125 250 15 26 2, 
Crockett soils, 2 to 5 percent slopes, eroded_---------------|--------|--------|--------|--------|--------|--------|--------|------ 
Duval fine sandy loam, 1 to 3 percent slopes. - 190 240 17 26 | 1,400 | 2,4 
Duval fine sandy loam, 3 to 5 percent slopes. - 175 230 16 25| 1,300 | 2,3 
Duval loamy fine sand, 1 to 5 percent slopes. - 95 200 1 20 1,650 
Duval soils, 3 to 5 percent slopes, eroded. _ 90 195 10 19 900 | 1, 600 
Eufaula fine sand, 0 to 5 percent slopes. 90 2 10 21 800 | 1,500 
Frio clay Оып...-....--....----.- 245 315 25 37 | 2,100 | 3,300 
Gowen clay loam-------------- 220 320 40| 2, 3, 200 
ОШ Шай... 5 J... US S... S S ss. EEE mat E E 
my PE CATT OEO E E O EE E a S 
Hockley loamy fine sand, 0 to 3 percent slopes. - 4 100 225 12 22 | 1,000 
Hockley loamy fine sand, 3 to 5 percent slopes------ » 90 210 11 21 
Hockley loamy fine sand, 3 to 5 percent slopes, eroded----- 80 200 10 20 800 
Houston clay, 1 to 3 percent. = 225 325 37 | 2,000 
225 325 23 37 | 2,000 
Houston clay, 3 to 5 percent slopes, severely eroded........ 215 300 20 34| 1,800 
Houston-Sumter clays, 5 to 10 percent slopes, severely 
28 42| 2,400 
26 38 | 2,200 
24 35 | 2,000 
28 42 | 2,400 
26 38 | 2,200 
27 40 | 2,300 
25 36 | 2,100 
21 32 | 1,800 
21 33 | 1,800 
18 30 | 1,600 
18 80 | 1,500 
20 82 | 1,600 
14 23 | 1,100 
2 50 
Lewisville silty clay, 1 to 3 percent slopes. - 5 
Lewisville silty clay, 3 to 5 percent slopes. - 20 34| 1,600 
Orelia clay loam, 0 to 1 percent slopes. - - 24 2, 000 
Orelia clay loam, 1 to 3 percent slopes. 275 22 30 | 1, 800 
Patrick soils, 0 to 1 percent slopes. - - 250 18 28| 1,400 
Patrick soils, 1 to 3 percent slopes. 225 16 26| 1,200 
Patrick soils, 3 to 5 percent slopes. 200 14 24| 1,000 


Fits and: Әиегибі...»...-----------<-"к<«-ее--<<ә>-2-«-4--с-о---|ыеес-24Бә-ссаты|Бәе er ru MeL: ---- zr 
San Antonio clay loam, 1 to 3 percent slopes... 
San Antonio clay loam, 3 to 5 percent slopes------ 
San Antonio clay loam, 3 to 5 percent slopes, егоф 
Stephen silty clay, 1 to 3 percent slopes-------- 225 16 26 
Stephen silty clay, 3 to 5 percent slopes. 
Tarrant association, gently undulating. 


88888 


Tarrant association, rolling. ...... 

Tarrant association, ҺШу..........- 

Tarrant soils, chalk substratum, unduiating---------------|--------|--------|--------|-------- 

Trinity Оу or 3 

‘Trinity-and Eric solls, usado. J TT LULU UI ae ችወፍወ ወፍ 1; алые [Кыштын 
Venus loam, 0 to 1 percent slopes... қ 3, 000 26 
Venus loam, 1 to 3 percent slopes... 275 21 33 | 1,800| 2,600 13 25 
Venus clay loam, 0 to 1 percent sloj 310 24 36| 2,000| 3,200 17 26 
Venus clay loam, 1 to 3 percent slopes. 275 34 | 1,800| 2,800 15 24 
Venus clay loam, 3 to 5 percent slopes. - - 265 20 30| 1,600 |. 2,600 13 22 
Webb fine sandy loam, 1 to 3 percent slopes. - 260 18 28 | 1,300| 2,400 14 22 
Webb fine sandy loam, 3 to 5 percent slopes. - 5 13 24 | 1,000 | 2,000 8 16 
Webb soils, 3 to 5 percent slopes, eroded ------- 200 11 22 800 | 1,800 6 14 
Webb soils, 3 to 5 percent slopes, severely eroded----------|--------|--------|--------|--------|--------|--------|--------|-----.-- 
Willacy loam, 0 to 1 percent віорез.......... 325 24 38| 2,000| 3,300 16 28 
Willacy loam, 1 to 3 percent slopes. - 300 22 36 | 1,800 | 3,000 15 26 
Zavala fine sandy Іоат................. 195 20 1,700| 2,800 14 25 


‘Zavala and Gowen soils, frequently Йоойбей......................................2.......1.....................4.1...1... 
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Tante 3.—Brief descriptions of soils and estimates of soil properties significant in engineering 
[Dashes із columns indicate there were зе data en which to base an estimate] 


"NE ANNE መመመ — 
Description of barisana 65 zh “к Electrical የዘሁ 
— i اسسا‎ м Бы ы mm መአ. Be ኮፍጮ 


Mid አጩ | Dif 


AB | Austin silty clay, 1 to | About 26 to Мэднэ al сы- iux. Sity у... | СН......... А4.........| 11399112 we LII ..... 8.18 to 0.38. .| 75 to M6... ' er mat. жемі 400... ክኩ... Амай 77 laches of thin-edded altered chalk | Mostly жә tiun 
3 percent topes самнаад, very crumbiy 8117 with vertica) fractures; restricted permea | 23. 
AC | Austin ality day, Jio] кізу, өте altered бай. 3046. | у фу... | CLor CH... | kamaq. | 98 to lit. | 5» Se mus || 18 LA... 2509 4... 9.18 19 ONS, 88 (9 НО... ፍሙ May. Below a depth of about Т2 ches, Ge 
‘percent кере, Зее chalk хам! orasima] hard erit; very 
mastrin] parmesbiity. 
қс сг rond ийн 816 шсын ef strongly cal- |00011... | Саулет... Chor ML- | Aor A-4. жола | 83 1515... пою | toss || 100012 | 791084... | 160004... 000100...) Себе oe mar- | 100019200. |81» Jotmied, traetared, 14020680 altered chalk | Ману ክመ than 
кірмен careous clay loam, ever. сі. ба la пррег purt; occnslema] layers of herd ши | 2.5 some strate 
pea ayers of юй, ebality lime- Stone; imastaqa becomes hanier with is- | mere thes 24. 
ር. መቋ depth. 
BO | ከአር peti, Sto |4 to 12 inches of ብ | # to 12....- Chay tome | CL... | Aur А-1. 0000100.) 8900100. Вью. | toss!) 1#1512..... 9 (98.4... ашам. | 9919 30... Critical or mar- | LAO о 200. | (19 12......| About 8 inches of jointed, ስዝረቴመቷ Uhin | Машу lets thas 
12 percent opes. бау loam, lum, ጃ «Му tinal. bedded altered chalk or mast, Below a depth | 24; some strata 


pebbles and fragments ов 
The surtar and in the 
ыс | Brackett Austin oom- 
pler, 1 85 5 percent 
dope. 


BE Шемен Татић. 


бее бтстірбке of Crawtet 
LET и» inches ol eberty day 8 ፲....... Cherty day сам | OC ር! 
ሦክ. 


At At | u. ммм... 
Аа. 


кебегі chay that is 50 per- | 17 be: Charty day........| 0С............/ A2... | ቹ 8. хы 


‘Hard limestone below a 
depth of 16 to % inches. 
CIA | Стона በወ ወባ7 | Aboot 81 14648 ион |00 Үл sandy loam. | $M or 80 
kam O to 1 percent | сделка (се sandy оын, | Wto: 8669798706 | 8, аня 
ре. өте 25 to 40 inches of slow- ው 


мш, 116 3perment | жабу clay or Мачу 88647 | 4456 Mae... CL... 


Ate. вы ям 
Andee Ат.) 85 LLI 


Se тем... 42004... 82813...) (tn. 559 Хау мәле f 170... pg tian amarna ጋ ዓወ ‘More than 23. 


ви =u = | Sen ‘Neneriticnl .....| 100 to 2/6፪..| 8 55 38... | Hard, crystaline limestone: thin bedded te | More than 23, 
ቹ....] 191015. 661072... 68:88. re = ስገር! 
юш. LII nead 681073... лал, Шу...) Very аш or ically sed horizontally, bet becomes mare 

men. x айкы Barty amta with increasing depth. 

к" 291091... [100013] ለ66 23..... 8ቹ 58.9..| 100 t0 12 Neneritieal.........| 1,100 te 1/090... | 48 55 120.....| Sandy shale, or interbedded shale snd weakly | Lem tua 23, 
= | 00100120...) Critical or te strongly cemented ішіде, пыша 
LLI Gum. В абоз...) 621972...) A wan. wes o ~ 

теше! 88517 earth 


5» «ғ. | 160141904... 918050. 100 to 12 ‘Marginal or som 
critical 
| 
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Ole... 


L |! መመሙ === 


to Chay шаш with | СІ, ML-CL, | Aet A-L.| #5 to БЫ Ste 31048... | povers+...| 73:19: 84...... оны 8.16..| 80 bo 125..... ደክ 


Taste 3.—Briej descriptions of soils and estimates of soil properties significant in engineering—Continued 


[Dashes іш columns indicate there were Do data om which to base aa estimate] 


at 
Һа. | ዉጨዶ 
፻ mody 868... 834 8ር......| A-2or. м» шим. 6994... 6,68456.13.-| 0010174...) እ፪::6፲1........ зря. awn Weakly stratitied sandy kam and sandy clay | Lem than 24. 
‘Light sandy chy ыо Low | Асл.) жі 55% O10 te жола... Critical or kam with thin strata of weakly cemented 
kum. marginal mndstome. 
Lowny 6:5 8654... 8М............| А2Ж«А4.. 95 to 291030.....| 61 972...) #6110 мөп Noscritical. .......| 1,00 to 1,500..| 24 89 72.......| Samy and 1657 earths with thin strata of | Less than 24. 
Sandy chay bam..| SC, CL, SM, | А-4 ое ለ-4... 95 bs 100... 18481... £10073....| 9.12 59 6.14...| 385 59 1 ‘Marginal or nom- теза у cemented sandstone. 
SMSC. aital 
Fine зай... I 8ሻ......... .....| А-1 өс А\-3................ 31054....| 531083... | UM 103.7. | 10010 HS... Жылы, аю өөп: Very porous fpe алё... Les tiun 1. 
Sandy 871ጮ..| 8C. ለ4 минж 131025 [6075 _ ом | 2519 2 


mem осе 16 Tier | Massive се loose көшу sediments interbedded | Lanny sediments 


|| Clay ег... Chor CH... | ል-ቆመ A-7.. 8 to Ме... ss to о | 51085. | 4188... | 10:24... 1 тэ ом... анон. желе. | 
with gravel. less than 1; peb- 
Loam with thin ex; SM, or | A-ter ለ4..| 5595 о СТ 251098... | 1510223... 759 аньг. | 001: bies mere tisa 
strata of day эз. 
mer 
674፡ጮ.-......-- ዩዬ--፦------| А4... | 510 ИЖ... | 9800 100... 85 ta 00. 55 to. 121 15.....| 84423... | 614 аль. | Юм 6:4ህ1..........---| soto 3,200... ።»” Massive, stratised aZuvium; layers of mndy | Less than 1. 


chy, clay юат. алп, and mady юаш. 


12 1:25 inches ef now | 94016... Loumy fae 8884. | БМ...........| ለ-2፻ тю ие... 85 to 108... | 85 te 100... 1330 25 | 8.0 ሠ) 614...| 10029 1 Noneritical.....| 100018 1,8... 48 to 06... | Sandy day 1668 се Nght samiy chy with | Fine earth መ 
мож. ።።። 8፡፡ኖ6፤.....| AT ec At] вон | вона ል. ከ ሻአ ለል | аш шал. ТЕН | банш or mar. ‘weakly cemented sasdstane. Ілес ወና 
sandy pml. 
00072...) Sandy diy loam |SC, Cher | Аж А+. | 59 юта | мъ | 65 h _ | ловлю 125.....| Critienl or mar- = 
‘with wrakty SM-SC. &6t914.....| 6115 23....| а». vq 
cemented mad- 
Моде 
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Танк 3.—Brief descriptions of soils and estimates of soil properties significant in engineering— Continued 


[Dasbes tm columms indicate there теге no dats on which to base an estimate] 
Percentage passing sieve— Unidertying material to а depth of 10 ket 
5: name Description of horizons to የበህር vols- | 58 
=> "depth indicated == поље | Permestinty | በመጻ ተደ መ ane, ሚመ Бас 
USDA texture መሠፍ፡ሃ Description of underlying matertal 
fae. эн залж. | ጩጨዶ 
= س‎ 12 $61 100... 85% WSS... |031:005..... T4104... .| 01519021 | 75 56 10...) Very critical... зээг... ава... Calearecus clay and shaty chay. irregular joint- | Less than 1. 
ix. ДАРЕ $510 55: о 89:985... | олю02..._ 7610 .....| 01619 021. | 7510 108......| Very critical. іш and cleavage. Grades te ims altered 
A CH o CL Алала.) Bw ы» и» Ses. teca. EI аз+.......! mro n Very critical | material. 
በመል: 
rr ж» жәзе. 0012100... 620504... төш. |амеел | мы по | усеше | 1,00 10 1,290...| 5 19 12____.| Cülearevas clay to a depth of about 84 inches; 
critical. aly clay below; ӛтерлімг jointing amd 
ጠ- 

- Act... 599 95to100..| 381 мок. la «104... 7.41034 21310021. | 131005. Very лісі... 1700000... 4555 Calesmeous clay; shaly (387 in some profiles 
ca — 7 зломе. | 510100... | 98% 900085... aston? | 29t984....| & 181001. | 801013. ...| Very сэ or below a depth of about 84 inches; shaly clay 

critical. bas irregular jointing and clexrage. 

aes ሐደ መመ өн мин манна ми азаа. 199584. 1818 шал | 7812 Very стед... 300 56 880... нээс Lome gravel of chert and limestone, хадыг with wasa 
тути ወጭ pem bon ГҮ T9108. 858% 80 Very critical. ‘varying amounts ef sand; some course kag- 
s| astir 7.9198. из 010125... Critical or mar- ments more thas 3 inches m Cismeter. 

ginal. саду, gavel may be strongly cemented with 


Боко ቹን ቁን здр thin layer 


-2. LI መ» LI 2555 85..... 
asa! 18108 4... 8 17 100.38. | 15:01 Very eritienl. .....| 40009 1, 100.... | 384 56 @2.......| Marly clay, or soft, dense shale, or soft, бише 
aser пом зэ otele Мын | заа | 7.968.4..... 618 09 6.28. | 1519 18... | Very critical or shale; irregular cleavage ог тәте. 
66. 
EE kakipas SOR [ызаман йа 5, това апан. ПН | 2019 44. | Lemay avium, шегініс in places by gravel 
" inches or | below a depth of about 48 inches or more. 
д! ЖЕТ me ee ин Eh] .91084...| 6.68 09 6.19. | мәлі. Мове... pm 


AFi 990100. 9010100.) 851095. 733998--- „|, ,, ама | 754 188. | Verycrtkalor | 20916 1,100.. | 8019 38.----.| Limestone; either massive, or fractured and 
4 መዘፎ embeded 55 cay: depth to bedrock is more 
AF- 9910190. 2036190. Выль | 19፡8... алио ань. | 1810 123.....| Very لکا‎ thun 5. 
R critical. 
er шилэн ао... „ОШ. ....| &16t0 017... 10010 10....| Very critical te 
marginal. 


| 
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Ё 
፤ 
E 


Description of berisons to 


depth indicated 
из | Leming loamy fine | 5356 99 inches of ncaal- 
mand, 6 56 3 percent |  cxrecus loamy fine nnd, 
төрө, өте 12 to 22 inches of very 
сайалсоал clay or sandy 
clay, over calcareoos mady 
Фу. 
ізА Lewisvitie silty day, | Aboot 27 to 60 inches of cal- 
Oto 1 percent carecas, moderately crumb: 
Mores. ly silty day се ату chy 
м8 | Lewisvitiesiity chy, | iam; grades to amy 
1103 percent аратішт. roanded concre- 
кез ens of alazn cartenste 
LvC | Lewisville sity бшу, | and soft masses below 
3:9 5 percent depth 6238 to 65 laches 
sper, gravel in sare places at 
depth 451012 км. 
Or; Опера ciay loam, to 17 inches of йюж1у per- 
211 percent тмаһе. noncakazecus. 
shapes. mindy clay ban, over 28 
Оев | Отба 87 кеш, 1648 Inches of slightly eal- 
1063 percent сїгөөшї sandy clay or еду, 
зарег over calcareous сіну ог clay 
LS 
PaA Patrick 805951 | Мм about 39 inches ef cal- 
percent slopes. Careoms clay learn, 5622. 
Рав | Patrick soils, i te3 ty сізу lam, and light 
percent slopes. ciay; underlain by porous 
ғас | Patrick sais, 3 to ігітейу material that may 
percent slopes. be several feet thick sad in. 


sad chert and ranges in size 
from М inch to more thes: 
3inches. 
P ‘Pits and Queries... | No engineering uses. 
за Заа Antonio clay About 6 to 15 inches of no- 
(ғып, 8963 percent | calcareous clay loam to 
Корез. Sandy clay loam, over 
бас | San Antonio day about 17 to 30 inches of 
deam, 3 te 5 percent | поседкагес elay 55 Мату 
sopes. day lozm; at a depth см 
SaC2 | San Antonio day to 45 inches, yellowish clay 
Team, 3105 percent | Joum and large sandstones 
slopes, eroded. ‘that occur erratically. 
58 Stephen silty cay, 1 | 10 to 22 inches of calcareous, 
192 percent slopes. | crumbiy 885፻ clay 6955305- 
SoC | Stephen silty 687, tng few chalk fragments 
10 5 percent slopes. | over 2 to t2 inches of chak 
rabble with fine earth ia 
the Imerstices, over chalk 
that is hard 25 the upper 
dev inches and alternatingly 
soft sad hard below. 
Тав | Tarrant association, | 5 65 № Inches of calcareous 
gently undulating | day te clay bam contain- 
Тас | Tarrant association, 


Taste 3.—Brief descriptions of soils and estimates of soil properties significant in engineering—Continued 
[Dashes із columns indicate there ware 86 data оп which to base an estimate] 
Percentage passing зите— Underlying material to a depth of 10 et. 


жым» Тай 4гу | Potential volu- Бору መናና in 
E —[— = шышы — — = = =a ED ш. 


ала ዉጨጨዶ d fa. 
208 Louay በ66 зэм | 8М..........| A-2 ог. 55% LII w. LI bi. udn am 19 6.ቹ...| looto 15....| Noneritiesl....... | 1,600 to 1,880 . | 42 to 61... | Stratified loamy fine кемі and ciay; massive.. | Less than 1. 
=u Sandy eisy.........| CL ee 8С..... A-Tor ለ-4..| 859% LI 65 8610 05.....| £01073....| 61516 021..| Soto 129......| Critical or 
marginal. 
«+... манан жесі... | АА. LI LII 515190... 45% 2... | 1812... Tomes... AM to MO to 125.....| Critical ar 
marna 
м... Sity 6፻.......... ..| CL... 44... мə LI LI ве 1912 | 191084....| ава. | 85 19 119......| Very сїйсє | 550 09 1,108... | 260000...) Frisbie, mamive, отау allevium; gravel at | Less than 1; 
ዘር. depth of 5 ket or more өмі gemeraBy ot | pebbles in the 
440000) 857 chy сі........... А-8... нон. | юм. Solo 10...) 8905 80.....|| 101024.....| 794084... аме 866 223. - | Critical or бер of at least 10 ket. underlying 
marginal. grarel beds 
more than 25, 
жон | 0:87 bam ዘጩራፁ- | СІ, ML, | ለ-4 ለ-4..| $5t0 108 | 90 to жы бю...) 12054+... 1910&€...| 6.19196:18...| 390 59 129. -.| Марта... 
lng to рату | SM,or 
16 in the ом: 
bwer 5521. 
9512 | жабу ciy am. CE 一 一 | А-7........ 8556 БЫ ыы юм &6t0 03......| 635 73.....| 0.18 to 5:21... 9902120...) Critical ж 720 001,200...) 3010 |ዐብጩ clay or clay oum containing tes | Mostly 1555 than 
marginal, to commen gypsum crystals and few ር96- | L gypsum 
te: туш) REEL Ps e $516 109..| 850916. 3512 801590... | a61005.....| 231284... | 02009820. | 9010120 ---| Ceitient -一 一 ህፀፅ and soft lumps of lima. «туман 2 aad. 
LII mi n aaa LII, II 5». юм &31005.....| 231084....| 2201022. | 9010 12 Critieal.............| resin 
> ~ CL, MI-CL, | А-6, A-4, o | #8100... 8510190. 90:08... 50 0) 1201... 191084... 817 (9 0/8..| келе | Critical ee mar- | 10009 1,700..} 1010 Loose gravel beds which їл serme places have | More than 2.3. 
ый E258 at. тию Иб. цэ. hard exdiche or cemented gravel in the eger 
65%መተ... Gravel bed com er мә =5 5» пье. enn) 131034... CH to 028... 115 89 part. 
biis iy 2010854. 
sell material. 
9 Chy Со... А—........! 85 69 ею 14655 кі п. 901812 (Critical. T9010 1,900... 30 10 22 Rounded болгож consisting of strongly co- | Soil material kss 
3 ç CE... Ao мым ома. 06 198... 00. tres та] паса | ж» አጀጩዚ....------ mented, mamive sandstone: sons we | than 1: snd- 
2850 00... | Сау 6፪....››...---| A6 or ለ-7... 858) Bw $509 100. 38: &6 t0 04... 131934....| 8206 РГ Critics several ket in dixmeter sad sreembeddal 55 | 35565 more than 
መ» Сауна | ር፲............. ዱቆ፻ ለ-ፈ.. 59 Bw Ste кə 051014. .| 191284. | 61810021. | 9565 Noneritieal......... soll material: they occur every 100 to 396 het | 25. 
sandy day and Бе at various 52532. 
kan, with some 
ter bedded 
sandstone 
Ot Бау day. ........| СН ве CL...) 4-7.........| 85 96 LI LI 55 165. Critical. fo 1,900..| 19 to 22..... ...| Alternating layers of hard and solt chalk; hard | Mostly kss бал 
из Sky clay nnd soft. кыа RRS IN IIO MA = 15 upper few inches and slternatingly 360: | 25; some 857318. 
chalk. and bard below. moro than 25. 
2010304. ] Chalk, 
Фоо 00.) Clay eam.) Char ‹፡1፪.......| Х-1.........] 0095. | 109... о d ri to по...) Crystalline тезою; platy and fractured; | Blore than 25. 
101014.....| 721084...) 815 to 038. .| 75 to 168... 120 Peer rende воет ትወ 
bedded at greater depths. 
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Taste 3.—Brief descriptions of soils and estimates of soil properties significant in engineering— Continued 


በጨ in columns indicate there were 20 dats om which te base 865 estimate] 


a 
dade, 
T 


...| 89 99 Ste %....) to 59 ....| фо... 


А-1... о == ню | мою 


ለ ዳ-4..|5ሠ5 бою | 5 to мо мон. 


Ate мола | мою | 85:05 360 - | люк 


ዱ-ፕመ А-4. | въ мо | 854619. | ወ ›8- | as to 


Ае À-7..| зим | 55% [17 Gwe 


V Fer sofa in which bedrock was st a depth of less than 4 feet, readings were made in the soil nes jest abore the bedrock. 


эн 


03112... 791081... 


921644... 184434... 


291815... 7.3 58 8.4...... 


205525... 139% ВА.... 


- ዱዓ-ሻመ ለ-ዱ...| 85 ла мю | 9815 0658 105000...) 10% 12... 


10515... нета 


10 50+...) 791084... 


1914... |4422... 
259005... |84072... 


бо 18... 720084... 


19%1.5.....| 131613... 
10121.5.....| 23 55 Bt... 
1$4934+... 7900 KA... 


130%1.5......| £320 74... 
101213.....] $300 7. 


Ta dia. В. 


емш оа | 95 to 12 


01615 035..] 86 55 523 
амы on 
ан» Sto 


314ሠሀ31..-----.....| 1,0812 200. | 5 53 38... ----| Paty, fractared chalk; chin bedded saë зей | Some mere sad 
За upper part, ከው tm lower strata. s nt 


Very сталеж __.._.| 301273 401070. ..| Clayey and gravelly айшувыа: mative; | Less than 1. 
rata of gra ቹዋ! occu erratically. 


Noneritiesl....._| 1200 to 2300. | 36 16 82 ....] Louny alluvium; mansiwr; amderiuin іл pisces | Loway alizvium 


by gravel. les dan зе 
2 ki .. жі more than. 
эз. 
Marginal.......... | 1300 to 1,800. | 1612.50 | Loamy етш; some гэ йсх асах, under- | Leamy 809589:5 
-| Manga 一- tain by gravel that may be cemented осаду. | kss than 1; 
2 Мота)... gravel mere than 
ын 
Noneritics. -| 900 55 мж... Suny clay to mady clay bam with wrakly | Lees 536: 23. 
Critienl or mas- 
L 
Marginal oc zoa- 
«їз. 
Noneritical -一 -| 8ቹ 151,4%0....| 5% Стату, Emy loamy sediments anderisin 55 | Less than 1. 
pisces by gravel. 
Майн... 
Nacia... 
Nencritical__....} 1.100 to 1,800... 2112 Loamy аш) sediments stratified with | Les then 1. 
Noncritienl ...-- apey sediments. 
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Degree of limits- 
Soil 884 map syzabols. Low embsnk-| Cempaeted | tien for use as Poets 
Эм, ment. earth lining wana 
Rad subia Read ш L q dor water reser- ‘Terraces 
(untreated) Оем than 6А. | voles and 
Austin 8817 clay рРоо........ | Notswttable..| Not ealtable..) Умг.............| Pr 一 -一 -| Geod........| Moderate | Рай ог poor; | Not suitable .. Moderate permesbty, ‘air мадду | Seil properties 
ሀዚ Au), high lime. smarisce layer needs core: | with Sat favorable, 
content. chalky marl at depth Керек bigh 


Besekett chay loam ፻8፳...--------| Poor. Рок, 23 Fair. бесі.......... 8ዩዋይየዩ... ...... Sballowness. 

(Bsc). mari at depth o2 inet. chalky mad 
at depth of 2 
ኣዚ 

Brackett міз (O, | Good below | Good below | pos. Good, Ран. бе -| Moderate ог | Росе. Suitable. joderste perinesbülty; | Fair stability...) Sallewness; 

8፡9). depth of 6 depth of 6 Severe; extra limestone inter bedded chalk or irae 

inches. Inches. storage ұта with chalk at depth of 1 tured лэ 
needed, foot. stone 81 depth 
Brackett-Austin 918. 
complex (85С): 

Austin, +] Poor, Not siltable. -| Not snitabile..} Pate Jie 0መ4......... ..| Moderate. 'alror poor; | Not suitable, ederate permeability; | Fair stability | Soll properties 
Мше ниме laper needs care; | with fat favorable. 
contest, chalky 8581 at depth. хорек bigh 

ке. лое content. 

568941. Geol below | Good below | Poor. боо4...... D — бий Moterstece | የ9፳......... muitable....}| Moderate permeability; | Fair stability... | Shallowness; 
degkh of 6 depth severe; extra. limestone interbedded chalk ве tree 
inches, inches. Storage area with rinik at depth of 1 tured line 

needed. жа. мәтелі depth 
“1. 
Brackett-Turriat smo- 

одали, hilly (8(8): 

Brackett... Good below | Осой below | Peor. Good. ፻:፡............-.| бө... Moderate or | Poee......... | Not suttable Moderate permentitity; | FairstsMlity....| Shallownes- 
depth of 6 depth efû severe; extra: Зээлээ tnterbotded chalk or frao 
Inches. inches, storie 5፡65. with chalk at depth of 1 tared lime- 

Deeded. foot, stone at 
depth «1 
foot. 
የ8፻፻81 ................| Poor. መዊኖ...........--| ፻6፻................| Ооё... Poor; very Goot...........| Бетте; ክመፁ Not 8554እኡ .| Бай bedrock ‘Show permeability: hard їн шыу | Shallowness- 
shallow, stone at cn be limestone at depth with Mat limestone at 
depth crushed ke kot. 8595. depth of t 
kot pavel. foot: non- 
arable ий. 
Crawford etsy (Са) Poor. Росе. — | Ғее.......... Peor; mas Раш... Good.........| Severe; Mime. | Fair. Not suitable. ‘Slow permeability; Из | Fuirstability | Sell properties 
dangerous rr ‘Rone bedrock sione bedrock ata depth | with fat favorable. 
tent when at depth of «3 зімі Морея, high 
ary (53.8. кішіні әжей 
potential. 
Crawiord and Bexar | Poor..........] ፻፻66፻.............. | Ром. Fair; Нэгд fime- | Раш... Рай; stones. | Severe; 8መ9- | Росе.........| Not suitable. Blow permeabibty,lume- | Fair stability | Notmeeded; | 8፡0 properties 
sony sells (СЪ). ‘tome bedrock Roza bedrock: stone bedrock at depth | with 88 level, non- 
depth depth of 2 64256 3 8. slopes, high | агада обл. | very stony. 
feet. het. shrink swell 
potential. 
Crockett fine mindy | Good or ከሆ....| Good oe tair.. | Fair ог рове. | ፻8ሆ..-..--..........| Good. Good below | Severe;extra | Good (хаха | Not sultable....| | Siow permeability; ሆክፎ | Fair stability | Soll properties | Бой properties 
loam (CIA, CIE). depth. Меге area byer). material needs core; with በህ favorable; 
Crockett solis (ርአር2). bet. moded, sandy shale and mat- dopa. lerraces Bot, 
stone st depth of 4 to 30 needed if 
ка. slope 8 1 per- 
cont or less. 
Duval kamy fine sand | Good. Good. Good or міг. | Fair. ያሸ U ዘወከ፡ | Poor. Slight. Fate. Not эши... | Raphi permeability; eses- | Falr stability...| Sasky textum; | Poor stability: 
(ወጠር). 8፡0 and sob- sive seepage. poor stability; | nat suitable. 
Duval solis (0462). sell are той suitable. 
тілей. 


162 


бой Survey of Bexar County, Texas 


Taare 4.—Engineering interprelations— Continued 


Suttability as source of 一 Properties sfectisq zoe із- 
Degree of timita 
запали = ILD በጠ 
-= መ 
Darsi бес sendy kom | Poor... бюо..........| 0004.....-.--.| 00б.......... Mederste.......| бже........ Net aultabte....|| Moderate permestélity; гтэ ደይ... Жой properties | бей peoperties | Mc 
(048, оос). munisiooein mustratum. | stability, теги. тезе; 
erosion ከል! 
መ wag 
Dai 
Башы (ше кезі የ. Vile... | ти... ፻ል...............| Poor; меря | ፻ጩ።........ .... аңы... | ғам... | бю wa. || Rapid perzwabünty; ው | Росе stsbitty...| Poor кыМййу; | Pooestabüy; | Erosion һзм; | Rapid permeability; | ፳880(........| ІІ 
(EvC). herd. пизде nal. || sive seepage. ви тілше. | тінінде. | tala 
Frio chy ham (Fr) Farbelow | Fairbelow | Poor. Poor; occasional | Peer; 0፡65. | Good.........| Белек оса- | боо!........ Fair; acatteted || Moderate permeability; | Good stability... | Not needed, Occasional Оссийам 
depth of depth of 2 Gooding. 66661 food- 66511 food- ከ68 ірет. || sesttered beds of gravel. becuse of өдіс; ይፍ 
het. bet. ing. L2 topography. | ሀመር appl | siltation 
ህመ be- мб, 
couse of 
መርሃ. 
በከ chy 8፡8 (Со). | [ወ Poor. Poor. Pele... Росе осе | 0004. теқ оса. | Good... Not suitable...) Moderste: permes | Fair ану...) Not needed, 508 properties | Occasions 
5661 feod- 81 flood ቀ: ለኣ anor teame of ክክ; ይመሩ 
іш. іш. topography. | 885364 арі. | siltation 
cation be- hazard, 
ши! 
topography; 
см! 
flooding. 
Ошыймы! (Gu). | የሠ Төс Poot, nann- Poor. Not шмш; | Good. Not suitable... Not saltabie..| Fair;gravelst || үний Валле: steep Pair 63ከ08፻...| Steep Мере; | Steep slopes; | Өмер slopes; 
мөр, тейен дерде. || መዛ. эше; | dwekofont- | өм 
већине | ete: imited | hued. 
the terracing. | зррбемка, 
Milly geavetty hod | Varisble..... | Узы... | Малаје. | ኛአ(8ኔ....... ...| Vartable......] Varlabis......| Varishie....... | най... | Varia, шини і........22... ҮЗНЭ... | ање. | Узы...) Variable. .... 
(но). 
Пеку ету fine | Good... ፻8፳.............| (0994. | ИН 0መ፤/[ጩ | Гон | Moderate. Tait...........| Notwattsble....!] permeable пиће layer; | Рае зану; | Poor stability; | Poorstabiiity; | Ersin hazard; | Droughty surface layer; | Fair; slow ከ5- | ПЩ®........ Модем, 
sand (HAB, НАС, эн | face layer; ow perimeatdlity at surf mae. | Меше sppll- |  limiedagpli- | siltation has- 
нас. Memor. | mod below depth et Sor 4 et; Ы зубе | cation ifsell | cation aol | алі; nah 
depth of 2 ponds 6554 core. podis eroded. езде шэг 
ы. beck toe vegetation 
section. 
Паша day HAS, | Poee.........| 8ድ......... . .| ፻ነ9.........-.| የ: eracks | Fale...........| бәй... Neteattabie; | ፻8............| Not наћи. permesbillty;streng- | Үш: изїйшу | 850 peoperties | 558 properties | Pose 861-5598፦ 
HaC?, H«C1), p tracks when чоч рн with በህ favorable. Бтз; іше relation- 
test when dry; exis ml depth of Sto le. | slopes; high mic | wid 
dry. Басын шта ም swell when dry. cracks when, 
seeded. potential, Фу. 
season curaer days 
የይ Төс. Төв. Pece. ኮና; Fair. 
ራኤ шаг is = መ боо4........... Net ийме; | Poor, Net miltalde....|| көз permestilty; stang- | Pale stability | Shallownens; | Shallowness; | Shalewnam; 
Чарт «кїз whea ly calcareous marly clay | with flat strongly а» | strongly cal | strep 9995; 
«шті when dry; etra at depth af 5 Soper; high | сыш marly | meus 868077 | рисийнвн. 
ex. storage аға bea. shrnkewe] | clay atdepth | daya бера | іше relation 
меде. potential, «зын diy ий 
dates. ida L when 
dry. 
Беби... Poor. Poor, һе...........| Poor; cracks 0өв4..........| Миша, | Fale,..........| Хозе, permeability; Тан stalitiny | 5፡0 properties | Sell properties | የመና sellai- 
dangerous cracks when peer E with fat. tavceabile. favorable; 868 | шигдэн 
extent when. dry; extra clay at depth of 5 ta 8 ህወ: high tracts when | ship; 550 
ary. ист ага кч. shrink sell ry. cracks when, | тіміз fr кина. 
needed. potential, 40 
инээн Black day | Peer 一 -| ፻፻............. Pone. Free; nels | ፻ህ............. O Not suitable; | Fair. Not alta... germeabüny; stability | 868 pepe | 500 properties | Toor solleis- 
(наа, нав, НАС). о арта tracks when ipie men M d favorable, ‘tare relation 
estent wien. Фу; extra shaly day at depth. slopes; bigh | terraces net ship; юй 
у. sorap ала кі. ока | зэм eracks when 
needed, potential, зере is 1 por- шу. 
ent or lent. 
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Degree of | 
bank- for. 
Soil sod map symbols (тіс vn ELT 1079 88. 
ЕЕ 


Houston Бімі day, | ፻5፡ሆ.............] ፻9፳፻.........--.| РӨМ..... ፻8.............| (394............. አጃ 
terrace (HtA, НИВ). 
Pon 
Houston Вамі 0о4........... Falr...........| Ond. | Ро; cracks ta | Good er fale...) (05፲.............| Not suitable; 
gravely day (Ний, dangerous extra storage 
Нос, Hud). extent wben. Arm needed; 
dry. cracks. 
Karnes wam (Ка! Тоос in sur. | Poor insure | Росе.......... (594...............| Ған.........! Ұз...) Moderate... 
жас). መ layer; hee layer; 
‘Karnes clay bam good below | prod below 
(сл. depth ats | depth 
54 кч. 
‘Krom compiles (Ki). | Гош......... | Ром..........| Poor.........| Poor; eracks.....| ፻፳ ...... . .. ......| Good...) Moderate... 
Leming aay fine Geo... 0ሠ4............| Pak ...........] Pake. — Good ec ғ...) Poor inmur- | Moderate: 
sand (UB). Імезуе; | severe. 
qnod below 
5 depth of 
het 
Lewisville silty chy Peer, Том. Poor,.........| Poor; гийн | Рам...........| боб... loderate. ........ | Fair... 
2 #6). dangerous 
erunt when 
ary. 
Orelia clay маш ፻9፻.............| Ром....... ፻9.............| Fale ce poor.....| ፻8፻...............| Good..........] Very severe; 
(Оға, OrB). extra storage 
Area needed. 
Patrick soils (PaA, Good or hir | Pair below Рок, Good et hir.... | Рам. | G664......... | Seght 
Рай, Рас), below бер | берін 
чи inches. 
31 Not appli- Not appli- Not applicable. | Not Not appt- Not spplicable. . 


ШИ Т HHH 
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TABLE 4.—Engineering interpretations—Continued 


(тав, тас, Таб}. | 


‘Tarrant salle, chalk боой « hir | Poor...... | Робе..........| 64... ፲'ዌዊሮ...............1. Fair mamy | Severe; chalk 81 | Fair Gurisce | Net suitable... 
sutstratum, below depth бака | 6:289:8519 | layer). 
un£alsting (75). sson ments а Inches. 

L sures 


Tricity clay (Те)... 一 | Poer. Рәж..........! Poor. Poor; cracks. ፻ቿ..............‹..| Good.........] Severe; estra ፻፳...............! Fair scattered 
dangerous es- storage area. revel beds at 
tent when needed. depth 
ary. bet. 

‘Trinity аад Frio sols 

sequen Oy боодос 
(то. 

‘Trinity......._...| Poor... Рии...- Poor..........| Poor; cracks. Fair. Gocd..........| Seven estra |Ғат...... | Fair; scattered 
dangerous er- storage агаа, gravel beds. 
test when needed. 

Фу. Li 

Frie... | Fair below | Pairbelow | Poor. Poor; occasional | Poor; oms- | Good... Бетеге; ось. | Oood..........| ፻፳; scattered. 

depth. бер ይ.55፡፡ኗ- sional бәо4- зээрд! foot gravel beds 
=. ке ы ing. 

Venus loam (УзА, 了 ee- 一 一 -一 | Poot. ..........] Pocr..........| Faie_..........-| Рам...........| Ооой...) Moderate... бөзі... Fair; scattered. 

vam. gravel beds at 

Venus clay loam (c А, depth of 

мев, мес). about 6 ket 


Webb fae sandy kan | Good or Ше... Good ос к. | Good or шї... Рое........ | Geed..........| Poorinsur- | Severe; extra 0664..........---| Net suitable... 
(wea, wc). face layer; storage ыға 


Webb soia (WeC2, соо belor | теме 
ween. 8 depth «(1 
foot. 
Willacy loam (Wma, | ጅጅ............| Poor.........| Poe... Frir........-.-.| 0004..._.....| Good 一 一 一 -| Sight... | Ооой... | Pair; scattered 
Weg). gravel beds at 
depth ot 
июн. 
“መድ тэх... Poor..........| ғә... Үш................] God..........| Рш/.............| ЭММА... | боой... | Notsmitabe.. 


Zeralasnd Gowen | Fair or poor...| ፻9ከ.......... ....| ፻ጅ........... sim Fair ве рок. | Good to росе; | Slght..........| Good... | Netssltable.. 
ant variable 
е. terture. 
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Taste 5.— Engineering test data 
[Tests performed by the Temis Highway Department in accordance with standard procedures of the American Association of State Highway Oficials (АВНОЈ) 


Soil name and location of Texas report | Depth from Shrink- | Shrink- | Lineal 
samples Parent material surface age | age | shrink 
limit | ratio | age 
Din, 
Austin silty clay: Inches 

8 miles NE. of San Antonio | Chalky marl.......... 61-291-В....| 010 28....... 
on Nacogdoches Road 6[-202-ኸ..... 28 to 43...... 
and 0.5 mile NW, on 61-299-R. ...| 4510 72...... 


Stahl Road, (Modal) 


125 mile E. of Randolph 
Boulevard in Robards, 
along Toepperwein Road, 
(Heavy) 


61-246-В.... 0 to 11......... 
01-247-R. ....| 10 to 36...... 
61246-ሽ..... 36 to 51...... 


Chalky marl.......... 


04 mile №, and 0.4 mile E. | Chalky marl.......... 61-207-R....| Oto 16.......| AL..........] 12| 190] 1681... 
of Lockhill-Selma Road 61-208-R....| 101030......| АС......... 18| 10 165) 
and on West Avenue, 01-000-R.... 30 to 01 FER 
(Light) 

Houston Black clay, terrace: 

0.25 mile E. of Sam Hous- | Old alluyium.......... 01-288-R....| 010 30... 
ton High School in San 01-280-R....| 30 to 32...... 
Antonio on F-M Road @1-200-®....| 52 to 72...... 
134. (Modal) 

0, 25 mile 8, of US, High- | Old alluvium.......... 61-276-В....| 010 91........ 
way Хо, 90 East, at in- 61-277-В....| 34 054. 
tersection of Graytown 61-278-R....| 54 to 81...... C. 
Road and Pfeil Road, 
(Light) 

See footnotes at end of table, 


Wein.) 14һ, | Men, 


mm ++. 


100| 8) 88 
100} 9) 
10| 98) 97 


Mechanical analysis ! 


Percentage passing sieve :一 


40 200 | 005 | 0.005 | 0.002 
(2.0 | (042 | (0.25 |(0,074) mm, | mm, | mm, 
mm.) | mm.) | mm.) | mm.) 


A-7-6 


ІН 2 


Classification 


AASHO | Unified? 


A-7-6(18)...) CH. 


CH. 


2-4 CL, 


A-1-6(30)....| СН, 
А-7-6(20)... CH, 
A4(1)......| SM-SC. 


A-1-6(17)...| CH, 


A-1-6(15)...| CL, 
A-0(11)..... 01, 
A-7-6(20)...| CH. 
14-02)... CH. 
A-2-7(4).... GC, 
A-7-6(10)...| CH. 


A-7-6(20)...| CH. 
A-7-6(19)...) CH. 
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Soil Survey of Bexar County, Texas 


[Data furnished by Dox Wetcutet, deputy chief architect, Federal Housing Administration] 


Venus clay loam. ............ 


Venus clay loam------------- 
Lewisville silty сізу.......... 


Austin silty сізу............. 
Brackett clay loam........... 


Houston Black clay.......... 
Lewisville silty clay .......... 


Austin silty clay. ............ 
Austin silty сізу............. 
Brackett clay loam........... 
Brackett clay loam........... 


Houston Black Clay. 


Houston Black elay.......... 


TABLE 6.—Swell index and plasticity index of tested samples 


Lewisville silty clay---------- 


Venus clay loam. ............ 


Location of sample Depth sampled 


In, 

South of San Antonio; 0.5 mile west of Somerset | 22 to 24...... 
Road on Interstate Highway 35. 

South of San Antonio; 0.1 south of Von Ormy | 23 to 25...... 
on Interstate Highway 35. 

Southwest of San Antonio; 0.1 mile northwest on 
F-M Road 2173 from Old Pearsall Road; near 
Southwest High School. 

Southwest of Antonio; near intersection of | 16 10 21...... 
Mactlona-Lacoste and Jungman Roads. 

Southwest of San Antonio; 1 mile south of Highway | 18t021...... 
90 West, on Mechler Road, across from irrigation 


well. 
West of San Antonio; at intersection of Talley Road | 20 to 22...... 
and Potranco Road (F-M Road 1957). 
West of San Antonio; 1.5 miles west on Potranco | 12 to 14........ 
Road (F-M Road 1957) from intersection with 
Hunt Lane. 
West of San Antonio; 1 mile south of Potranco Road | 15 to 20...... 
(F-M Road 1957) on Hunt Lane; on Essar Ranch. 
West of San Antonio; 2 miles from Loop 410 on | 181022...... 
Potraneo Road (F-M Road 1957); across road 
from Essar Ranch headquarters. 
West of San Antonio; at northwest corner of inter- | 18 to 20........ 
section of Loop 410 and Bandera Road. 
Northeast of San Antonio; 0.5 mile west on O'Connor | 18 to 22...... 
Road from U. 8. Highway 81 North. 
Northeast of San Antonio; 0.5 mile northwest on | 12 to 15...... 
Lockhill-Selma Road from Nacogdoches Road. 
Northeast of San Antonio; 0.4 mile northeast on | 141016...... 
Stahl Road from O'Connor Road. 
Northeast of San Antonio; 0.2 mile southwest from | 18 to 22...... 
Converse on F-M Road 1976 (Gibbs-Sprawl Road). 
East of San Antonio; 0,6 mile north of Kirby on F-M | 15 to 20...... 
Road 1976 (Gibbs-Sprawl Road). 


Swell 
index 


Din. ft. 
2, 500 
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Plasticity 
index 


20.0 
14.8 
10.7 


5.8 
44.2 


30.8 
17.0 


70.8 
39. 0 


20.0 
26.0 
85 
18.0 
77. 0+ 
56.5 
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Taste 7—Relative suitability of soils for specified yard and garden plants 
["Good" indicates that soils have only minor limitations; ^ai," that soils have one or two major limitations; “poor,” that sols have many major limitations] 


Clays; calcareous; ble M jonarable soils; shallow 
ይ. | ni 
ረ. ፈለ 


— : T droughty, . Fertilize each year, Gond, ейін, add organie шім... Fair alor wig) or alo 
је ' ; ent, йу. | matter : ዳም stony юй). apt: 
— Л 1 | 0 | 1 Fair; too limy, slow permeability, Fertil- | Poor; droughty, stony, or too limy, 
3 5 7 year, 3 ize each year, add organic matter, 


Aster, annual....... : $ А Pair; too sandy. Fertilize, con- | Рай; slow permeability, Fertilize, keep Poor; droughty, stony, or too limy, 
Х dition, water often. moist. 
Aster, perennial... . ыг Fertilize, keep in good Good. Fertilize, add organic matter...) Fair, Fair; shallow or stony, 
Bird-of paradise... Pair; ow fertility, inadequate organic- ....-.... Fat; shallow or stony. Water often, 
matter content. 
Bedingheart...... i Poor; droughty, stony, or too limy. 
Caladium.......... 1 ч у а 1 А ; i poo , 7 Poor; droughty, stony, or too limy, 
Canna.............| Good. Fertilize, keep moist......| Fair; too limy. Fertilize, keep | Good. Fertilize, keep moist...... 
Comflower......... а нэрий (5 622895 о NN ی‎ OO E Fair; sallow or stony. 
Crocus............... i Рао permeabilit Ar № Fair; slow у. Fertilize, add | Poor; shallow or stony. 
DIAM 7 X 3 Organic E organie 
Dill... 
Daisy, shasta.......| Good. Fertilize, add organie | Good, Fertilize, add organie | Good. Fertilize, add organic | Good. Fertilize, add organie matter......| Good. Keep in good tilth................ 
Daylily ў Pair: tiny. Fertilize, keep in | Fair; 
kl ሞባ 
Hibiscus........... 
Hollyhoek..........| Good, Фей ше, water often.....| Good. Fertilize, water often.....| Fair; droughty. Water often, | Good. Water often, fertilire.............| Good. Ре\йш......................... 
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TABLB 7.—Relative suitability of soils for specified yard and garden plants—Continued 
["Good" indicates that soils have only minor limitations; "fair," that soils have one or two major limitations; "poor," that soils have many major limitations] 


le (Hous- | М nonarable soils; shallow or 
n ቁ $ ма 


(Berar, Bracket, Crawford, Stephen, and 
‘arrant) 
Shrubs—Continued 

Oleander...........| Good. Fertilize, water ocea- | Good. Fertilize, water occa- | Good. Fertilize, water often. .... 

РугаемиМа......... . Pertilize, n ‚ || Good. Fertilize, keep in good tilth....... Fair; too limy. Acidify with sulfur, add | Poor; droughty or too limy. 

i matter, fertilize. 

Quince, lowering... 4 28 , Water regularly......... Fertilize, water regularly.......... Fair; droughty. Fertilize, water often, 
Trees: 

Arborvitse......... 4 ize, M Ç ize, water often. ....|| Good. Fertilize, water regularly. ........ Good. Fertilize, water occasionally... ...... Fair; droughty. Fertilize, water often. 

Ash, Arizona... А 1 i 28 ize, water often... Good. Fertilize, water regularly......... Good. Fertilize, water occasionally... ...... Fair; droughty. Fertilize, water often. 

Cape-jasmine....... Ё ili i Fa por el nim Dei Poor; too limy, poor internal drainage. .... Poor; droughty or too limy. 

n | open subsoil, add organic matter, fertilize, 
Cedrus deodara. .... .| Fair; too limy, Fertilize, water often... s, Water regularly......... Fair; too limy. Fertilize, water often. 
Cherry, flowering... out. Fertilize, keep in good Poor; droughty or too limy. 
эж Fertilize, keep in good Poor; droughty or too limy. 

Crapemyrtle........ Good. Fertilize at time of Good. Fertilize at time of Good. Fertilize at time of pruning........ Fair or good. Fertilire at time of pruning. 
pruning. pruning. 

Dogwood_.......... Poor; too limy. Acidify with 0፡4. Кае twice a 7 Fair; poor internal drainage. till to | Poor; too limy; poor internal drainage... . . Poor; shallow soils too limy or too stony; 
sulfur, add organic matter, add organic matter, Actor open subsoil, add nite a Sa : very shallow soils too droughty. 
fertilize twice 8 year, water often. twice a year. 

Elm, American. ....... Ч ont ai Ж Ч ї ..|| Good. Fertilize, water regularly. ........ Fair; droughty. Fertilize, water often. 

Halepensis.......... 4 i 24 . Fertilize, water often.....|| Good. Fertilize, water regularly.........| Good. Fertilize, water oceasionally------- Fair; droughty. Fertilize, water often. 

live oak. ........- ЗӨВ шааж EE . 

Magnolis...........| Good. Water regularly..........| Good. Keep moist..............| Good. Wateroften.............|| Good. Keep тю..................... 

Peach..............| Good. Fertilize, water regularly..| Good. Fertilize, water regularly..| Good. Fertilize, water often. .... 

|. РЕНН Good. Nin water once a Ont Fertilize, water once a | Good. Fertilize, water twice a || Good. Fertilize, water onte a week....... 5 y Water occasionally... Fair; droughty. Fertilize, water often. 

Ний... хэй Good. Fertilize, water regularly..| Good. Fertilize, water regularly..| Good. Fertilize, water often.....| | Good. Fertilize, water regularly......... Good. Fertilize, water оссазюпаЦу....... Fair; droughty. Fertilize, water often. 

Syeamore. .......... Good. Fertile water በህ. Good. Fertilize, water regularly Good. Fertilize, water e ....| | Good. Fertilize, water regularly......... Good. Fertilire, water occasionally. ...... Fair; shallow. Fertilize, water often. 
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TABLE 8.—Electrical resistivity and corrosion роіе 1161. 


[Except as otherwise indicated in footnotes, determinatio ns vere 


made on soil fines at a depth of 4 feet] 


Electrical resistivity 
Soil type (ohms per cubic centi- 
meter) 


Austin silty clay... 


Brackett clay loam £. 


Bexar stony soils !.. 

Crawford stony 
soils.! 

Crawford clay !____-- 

Crockett fine sandy 
loam. 

Duval loamy fine 
sand. 

Duval fine sandy 
loam. 

Eufaula fine sand 2.__ 


Frio clay loam______ 


Gowen clay Іоат.. 


Hockley loamy fine 


Houston Black clay, 
terrace. 

Houston Black 
gravelly clay. 
rnes loam________ 


Krum complex...... 


Leming loamy fine 
sand. 2 

Lewisville silty 
clay. 

Orelia clay loam 3.___ 

Patrick soils 1- ------ 


San Antonio clay 

canna уму 
ephen silty olay 1_ _ 

Sumter ey 1... энэ 


Tarrant soils 1..----- 1, 500 | 3, 400 | 1, 940 


Tarrant soils, chalk 1, 800 | 2, 700 | 2, 500 
substratum. ! 


Trinity clay........- 350 750 570 

Venus loam. ........ 1, 300 | 2, 300 | 1, 820 

Venus clay loam....- 1, 100 | 1, 800 | 1, 300 

Webb fine sandy 900 | 1, 500 | 1, 290 
loam. 

Willacy loam________ 800 | 1, 500 960 


Zavala fine sandy 1, 100 | 1, 800 | 1, 400 
loam. 


Corrosion-poten- 


tial category 


Very high to 
moderately 
high. 

High or mod- 
erately high. 


Moderately high. 
Moderately high. 


High. 
High or rnod- 
erately m. 
High or rno 
erately hi 
High or mo 
erately high. 
Hes or mo: 
tely high. 
Very high to 
moderately 
high. 
Very high or 
high. 
High or mod- 
igh. 


gh. 
High or mod- 
erately high. 
Very high or 
high. 
High or mod- 
erately high. 
vay high or 
gh. 
High. 
High or mod- 
erately high, 
High. 


High. 

High or mod- 
erately high. 
Moderately high 

or moderately 


Very high or 
high 


ow. 
Moderately high. 


Very high. 

High or mod- 
erately high. 

High or mod- 
erately high. 

High. 

High. 


High or mod- 
erately high. 


1 Determinations made on soil fines above bedrock. 
2 Not tested, but similar to soils that were tested. 
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TABLE 9.— Test data on liquid limit and volumetric shrinkage of selected soils 


[Samples supplied by Soil Conservation Service and by William R. Hunter, special projects engineer, city of San Antonio. — Tests performed 
by Materials Testing Laboratory, city of San Antonio] d кан 


. Depth USDA texture Volu- | Lineal 
Map Horizon from (беја determina- | Liquid | metric | shrink- 
symbol surface tion) limit! | shrink- | age? 
age! 


AuB Austin silty clay, 1 to 3 percent slopes. 61 Alo, 57.1 48.0 19,8 
57 | o 458| 420 16.5 

981052222. 38.2| 357 13.8 

AuB Austin silty clay, 1 to 3 percent slopes. үт == 81016 | Silty clay--------- 496| 448 18.0 
50 | AG... nnn 16 to 30 | Silty clay--------- 45.1 40.4 15,6 

SE ser 30 to 60 | Chalk------------ 367| 259 9.5 

Cb Crawford component of Crawford and 19 | At... s. 0to12| Gravellyclayloam.| 25.5 | 43.3 17.4 
Bexar stony soils. 11 | B2.........| 1210 28 | Clay............. 71.8| 515 21.4 

ዕኔ Crawford component of Crawford and 9. А1. 0 to 10 | Stony clay........ 43.7| 41.3 16.0 
Bexar stony soils. Јо О 18 to 34 | Stony clay........ 69.51 527 22.0 

СІВ Crockett fine sandy loam, 1 to 3 percent. 63 | 412. ........ 6 to 12 | Fine sandy loam..| 23. 1 85 29 
slopes. 65 | B2........ 12 to 34 | Sandy сізу....... 57.0 | 460 18.7 

CIB Crockett fine sandy loam, 1 to 3 percent 66 | ለ12........... 8 to 12 | Finesandyloam...| 23.8 3.1 1.1 
slopes. 62 | B3t........ 251036 | Sandyclayloam...| 45.2) 38.2 14.8 

Fr Frio clay loam. 98 | МА... 7 to 22 | Silty clay--------- 38.01 341 13.0 
100 | 0... 22 to 52 | Silty clay loam....| 34.6 || 27.4 10.0 

Fr Frio clay loam. Il AM aues 7 to 16 | Silty clay......... 420| 36.4 13. 6 
25] KUR... 16 to 46 | Silty clay---------| 45.5 || 40.5 15,8 

бо Gowen clay loam. Sandyclayloam...| 30.6 || 14.5 3.0 
Sandy clay loam...| 29.8 || 250 9.1 

Go Gowen clay loam. Clay loam........ 584| 26.1 9.7 
Clay loam........ 26.5| 28.6 10.5 

HkB Hockley loamy fine sand, 0 to 3 percent Loamyfinesand...| 26.0 67 23 
slopes. Sandy elay....... 445| 35.5 13,6 

HkB Hockley loamy fine sand, 0 to 3 percent Loamyfinesand...| 25. 4 &5 2.9 
slopes. Sandy clay....... 45,9| 315 14.6 

HnB Houston clay, 1 to 3 percent slopes. 469, 428 17.0 
55. 1 47.2 19,2 

53.0| 46.3 18.8 

Нов Houston clay, 1 to 3 percent slopes. 48.3 | 45.1 18.2 
T es 481| 430| 172 

40.6 41.5 16.1 

Нов Houston clay, 1 to 3 percent slopes. 48.8 | 410 19.1 
609| 479 19. 5 

ዘበ8 Houston clay, 1 to 3 percent slopes. 6.5) 47.9 19,5 
53.4| 47.9 19,5 

HnB Houston clay, 1 to 3 percent slopes. 4861 34.7 13.3 
у > 4.8] 442 17.8 

HsB Houston Black clay, 1 to 3 percent 62.7 | 524 220 
slopes. 59.4| 50.9 21.0 

38.1| 286 10.3 

HsB Houston Black clay, 1 to 3 percent 53.5] 47.2 19, 2 
š slopes. d Cy: crc 700| 5L8| 316 
Caleareous clay...| 74.5 | 509 21.0 

HsB Houston Black clay, 1 to 3 percent Qo 48.6 | 485 19.6 
slopes. Og... 609| 46.4 18. 8 


See footnotes at end of table, 
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Taste 9.— Test data on liquid limit and volumetric shrinkage of selected soils—Continued 


USDA texture 
(field determina- | Liquid 
tion) limit ! 


H 


Houston Black clay, 1 to 3 percent 6 to 18 61.7 48.5 20.0 
slopes. 18 to 40 60. 1 49.1 20.1 
40 to 72 70.4 55.4 23.8 

Houston Black clay, 1 to 3 percent 6 to 16 43.0 27.4 10. 0 
slopes. 16 to 40 48.6 44.3 17.8 
40 to 60 30.8 44.6 18.0 

Houston Black clay, 1 to 3 percent slopes. 33 | АП........| 816 18 61.9 46.3 18.8 
шилэх 30 | ለ12........| 18 to 38 529| 457| 186 

Houston Black clay, terrace, 0 to 1 per- 8to 30 60.9 54.8 23. 0 
cent slopes. 30 to 52 64.7 54.8 23.0 
52 to 72 61.3 53.9 22.7 

Houston Black clay, terrace, 0 to 1 per- 810 25 52.0 49. 1 20.2 
cent slopes. 28 to 54 50.2 47.9 19.2 
Houston Black clay, terrace, 0 to 1 per- SL А1.......-- 8to 20 49.6 48.8 20.0 
cent slopes. 58. | Ala: а 20 to 54 52.9 49.4 20.2 
Houston Black clay, terrace, 0 to 1 per- 36 64.0 53.9 23. 0° 
cent slopes. to 48 60. 2 51.8 21.6 
to 72 73.1 54.3 23.2 

Houston Black clay, terrace, 1 to 3 per- to 32 46.3 45.2 18.2 
cent slopes. Ае 32 to 48 32.4 48.8 20.0 
Houston Black clay, terrace, 1 to 3 per- to 28 520| 472 19.2 
cent slopes. to 56 66.3 55.0 23.0 
Houston Black clay, terrace, 1 to 3 per- to 28 71.0 48.5 19.6 
cent slopes. to 60 60. 9 50. 6 21.0 
Lewisville silty clay, 0 to 1 nts i 46 to 24 54.8) 46.1 18.6 
doge —* 45 to 38 42.7] 405 15.7 

to 60 49.4 46.5 18.8 

Lewisville silty clay, 0 to 1 percent в 47. | 41:54 6 to 28 41.3 39.5 15.2 
I p m: 48 | AC........ 28 to 42 450| 421 16.5 
Lewisville silty clay, 0 to 1 percent slopes. 20 to 20 39.4 36.7 14.0 
TONES 16 to 38 4&82| 389| 150 
Lewisville silty clay, 0 to 1 percent в 5 18 01015 ht clay........ 68.8 46. 0 18.7 
дах zs "^ 19 | A12. 15 to 36 right d, 64.1 45.2 18.3 
Lewisville silty clay, 1 to 3 percent slopes. 92 7 to 25 | Clay.. 50.2 45.5 18.3 
4 96 25 to 36 | Clay- 50.9 | 467| 190 

Lewisville silty clay, 1 to 3 percent slopes. OF 41.......... 6 to 24 | Clay.. 58.3 48.2 19.8 
š 94 | AC-------- 24 to 35 | (18፪..............-- 534| 470| 192 

Patrick soils, 0 to 1 percent slopes.‘ 14 | Аш. 0 to 14 | Silty elay--------- 60. 3 46.1 18.8 
18 | AQ... 4 ሺያ ላችሁ e 66.5 45.2 183 

Patrick soils, 0 to 1 percent slopes. ТІ АЗ. ...... Clay loam........ 49.2 36.3 14.0 
КО ы; Clay loam........ 43.9 37.0 143 

1 Antonio clay loam, 1 to 3 percent 69 Clay loam........ 46.5 | 350 13.4 

рев. 

73 | B3......... Light сізу........ 59.4 39. 0 15.1 

y loam........ 33.7 31.5 11.8 

34.7 13.3 

Trinity clay. 77 45.5 18.3 
90 43.6 17.4 


Зее footnotes at end of table, 
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Taste 9.— Test daic on liquid limit and volumetric shrinkage of selected soils—Continued 


Labora- Depth USDA texture Volu- | Lineal 

Soi! tory Horizon from (field determina- | Liquid | metric | shrink- 

sample suríace tion) Шай! | shrink- | age? 

nuper age? 
Inches 
Frio component of Trinity and Frio soils, ИЙ АЙ C 12 to 26 | Clay loam........ 33.9 32.5 12.3 
frequently flooded. 106 | AC........ 26 to 36 улады 62.0 50.0 20.7 
Frio component of Trinity and Егіо soils, 109 | A11........ 8 to 25 | Clay loam........ 33.9 32.5 12.3 
frequently flooded. 108 | Ошио 25 to 48 | Clay loam........ 44.9 42.3 16.8 
Venus clay loam, 0 to 1 percent slopes... mm. IA. cus 8 to 18 | Silty clay loam....| 42. 1 32.5 12.3 
81 | СІ......... 26 to 84 | Silty clay loam....| 40. 8 31.5 11.9 
Venus clay loam, 0 to 1 percent slopes.. 79 | AL... 7 to 18 | Silty clayloam....| 38. 7 33.3 12.8 
5 75 | СІ.. 25 to 80 | Silty clay Іоат.... 87. 8 35.0 14.4 
Webb fine sandy loam, 1 to 3 percent 67 10 to 14 | Sandy clayloam...| 33. 5 20.8 7.5 
slopes. 74 14to 26 | Sandy clayloam...| 44.6 40.5 15,8 
70 32 to 38 | Sandy clay loam...| 38. 3 35.4 13.6 
Webb fine sandy loam, 1 to 3 percent 04 Oto 8 | Fine sandy loam... 27.8 12.8 4.5 
slopes. 68 14 to 20 | Sandy clay... 47.5 | 375 14.6 
Zavala component of Zavala and Gowen 97 8%40 | Finesandyloam...| 23.9 16.7 6.0 
soils, frequently flooded. 99 40 to 60 | Loamy finesand...| 19.6 6.7 2.3 
! Percent moisture, 3 Percent of one dimension at liquid limit, 
2 Percent of volume at кала limit. - Measured according to * This sample was isville silty clay that was included іп an 
Texas Highway Department Test Method Тех-107-Е. area mapped as Patrick soils, 0 to 1 percent slopes. 
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Tase 10.— Degrees of limitation of soils development as recreational facilities 


Campground | cottages and 
utility buildings ы 


221 None. ...--------| Moderate. ..........| SHght------------ 
CERE መ SSE | o sn жентек 
тээх Хархан Lo | 2 | NDS e 


Hilly gravelly and_-----------------------------| Moderate_........| Severe-----------| Severe. ..........| беуеге........ | Moderate....... 
H loamy fine sand, 0 to 3 percent slopes. .....| Moderate.........| Slight ...........| Slight------------| Slight......... | 81፪ከ5........-- 
Hockley loamy fine sand, 3 to 5 percent slopes......| Moderate.........| Slight............| Slight------------| Slight......... Slight......... 
Hockley loamy fine sand, 3 to 5 percent slopes, eroded_| беуеге.......... | Moderate.........| Moderate.........| Moderste......  Moderate..... 
Howto dag, 1 to 3 pucent apes... ------------| Moderate.........| Moderate. ........| Модегаје_.__.____| Severe. ....... Severe........ 
Houston clay, 3 to 5 percent slopes, eroded_........| Moderate.........| Moderate.........| Модетаје__...____ 
SOMME бу; Аса ርት" үр» ---------| Модегаје____.___-_| Severe. ....... Өеүеге........ 
Houston-Sumter clays, 5 to 10 percent slopes, se- | Moderate.........| Зеуеге...........| Severe-----------| Severe-------- 
H bern k day Otol t slopes. 
098506 A percent віюрез........... Moderate.........| Moderate.........| Moderate. ........| Severe. ....... беуеге........ 
Houston Black clay, 1 to 3 percent slopes..........| Moderate.........| Moderate.........| Moderate.........| Severe........ Severe........ 
Houston Black clay, 3 to 5 percent slopes..........| Moderate.........| Moderate.........| Модетме.........| Severe........ Severe. -...... 
Houston Black сілу, terrace, 0 to 1 percent slopes...| Moderate.........| Moderate.........| Moderate.........] Severe. ....... Severe........ 
Houston Black clay, terrace, 1 to 3 percent slopes...| Moderate.........| Moderate.........| Moderate.........| Severe........ Severe........ 
Houston Black gravelly clay, 1 to 3 percent --| Moderate_........| Severe...........| Moderate._.......] Беуеге........ беуеге........ 
Houston Black gravelly clay, 3 to 5 percent --| Moderate.........] Severe...........| Moderate.........| Severe. ....... 
Houston Black gravelly clay, 5 to 8 percent -.| Moderate.........| Severe...........| Moderate.........] Severe........ беуеге........ 
Karnes loam, 1 to 3 percent slopes. ...............| Moderate. ........| Slight............] Slight............] Blight 2. 
Karnes 3 to 5 percent slopes. ...............| Moderate.........| Slight............| Slight............] Slight.........  Slight.......-- 
Karnes clay „ 3 to 5 percent slopes, eroded_..._| Moderate.........| 8ВЕМ,............| Slight............| Slight__....... 
lene Sn nal መመመ” ዘጸ Medes] ае | eee ee ss nb 
sand, 0 to 3 percent slopes. -----| Moderate.........| Moderate.........| Moderate.........| Moderste...... Slight.......... 
рр uil) day, 0 to 1 percent slopes... .......| Moderate.........| Slight............| Moderate. ........| Moderate... Moderate... 
Lewisville silty clay, 1 to 3 percent зюрез..._.-..--| Moderate.........| Slight............| Moderate... ....| Moderate... Moderate...... 
Lewisville silty clay, 3 to 5 percent slopes. .........| Moderate.........| Slight............] Moderste.........| Moderate...... 
Orelia clay loam, 0 to 1 percent зюрез.............) Moderate.........| Slight............] Moderste......... 
Orelis chy loam, 1 to 3 percent slopes... ..........| Moderate.........| Slight------------ 
р  — —] kasq Wa ы Шаг 
percent slopes----------------| Моёгай.........| Slight.........-.-] Slight------------| Sight--------- 
Patrick soils, 1 to 3 percent зюрез....------------| Moderate---------| Slight............| Slight------------| Slight......... 
Patrick soils, 3 to 5 percent slopes. ...............| Moderate.........| Slight............] Slight_.........._] Slight.........  Мойепме.....- 
San Antonio clay юат, 1 to 3 percent slopes. ......| Moderate......... 
San Antonio clay loam, 3 to 5 percent slopes. ......| Moderate.........| Moderate.........| Модегме.........| Moderate....... | Moderate... 
See footnote at end of table. 
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Тавык 10.— Degrees of limitation of soils for development as recreational facilities Continued 


Paths and trails | Riding trails and 
for foot traffic wagon roads 


San Antonio clay loam, 3 to 5 percent slopes, eroded.) Moderate. 
Moderate 
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Тавь 11.— Temperature and precipitation data 
[From records kept at the local station of the U.S, Weather Bureau. During the periods of records, the station has been at three different locations іп the San Antonio area] 


Precipitation Snow and sleet 


| 116 52.0 48 457 28 1949 
8! 8? ፳4 268 1% 227 1958 
734 40.6 61.0 195 16 419 29 10% 
78 51.6 82 % 2.87 $3 A739 [| | dues 41. 
85.2 64 75.3 0 15 42 43130 | 1 41.4 4 ЇЕ Л 
018 7,2 8,9 D 295 82 ЮМ | 351 И гемә © 
мо 73.9 $4.0 0 209 810 71 xe м бы №1 
ዚ2 734 83.8 0 615 EH d {у 01-49 не 
85 68.7 78 6 D 578 БӨ $1 Tlel 41... 
8.5 50.6 70.6 31 98 | 1 6:22: «22 
704 85 85 204 : 19 1957 
05.4 42.0 53.7 203 289 * 1900 
72 5&1 68.7 6.97 199 


1 Based on records for the period 1991-00 and adjusted to በአጤ | Exceeded at prior location by temperature of 107° P., recorded — + Exceeded at prior location Суга of 7.08 inches in a Exceeded at prior location by а maximum of 24 inches in a 24- 


jon. іп August, 1909, 24-hour period, recorded in Octo! hour period, recorded in January 1940, 
end a pe oe pose pn [ገ (Шеш from a base of 65° Р, 1 Exceeded at prior location by a monthly total snowfall of 64 |፥ Also occurred in earlier теді 
Ë j з Based on а 19-year record, inches, recorded in January 1926. в Trace, 


NRCS Accessibility Statement 


The Natural Resources Conservation Service (NRCS) is committed to making its 
information accessible to all of its customers and employees. If you are experiencing 
accessibility issues and need assistance, please contact our Helpdesk by phone at 
1-800-457-3642 or by e-mail at helpdesk @ helpdesk.itc.nrcs.usda.gov. For assistance 
with publications that include maps, graphs, or similar forms of information, you may 
also wish to contact our State or local office. You can locate the correct office and 
phone number at http://offices.sc.egov.usda.gov/locator/app. 
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TEXAS AGRICULTURAL EXPERIMENT STATION 


GENERAL SOIL MAP 
BEXAR COUNTY, TEXAS 


Scale 1:316,800 
1 0 1 2 3 4 5 Miles 
іш 1 1! 1.1.1 


SOIL ASSOCIATIONS 


Tarrant-Brackett association: Shallow and very shallow 
soils over limestone 


Crawford-Bexar association: Moderately deep, stony soils 
over limestone 


Austin-Tarrant association: Moderately deep and very shallow 
clayey soils over chalk and marl 


Houston Black-Houston association: Deep clayey soils over 
calcareous clay and marl 


Lewisville-Houston Black, terrace, association: Deep, 
calcareous clayey soils in old alluvium 


Venus-Frio-Trinity association: Deep, calcareous soils 
on bottom lands and terraces 


San Antonio-Crockett association: Deep clay loams and 
sandy loams with claypan 


Hockley-Webb-Crockett association: Deep loamy sands and 
sandy loams over loam, sandy clay, and interbedded sandstone 


Eufaula association: Deep fine sands with loamy subsoil 


September 1965 
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SYMBOL 


АВ 
AuC 


ВРС 
BrD 
BrE 
esc 
ВЕ 


SOIL LEGEND 


The Нез! capitol letter is the initiol one of the soil name. 

A second copitol letter, A, B, C, D, or E, shows the slope. Some 
symbols without o slope letter ore for nearly level soils such os 
Gowen clay loom, but some are for soils or lond types thot hove 
considerable range in slope. А final number, 2 or 3, in the symbol 


meons thot о soil is eroded or severely eroded 


NAME 


Austin silty clay, 110 3 percent slopes 
Austin silty cloy, 3 to 5 percent slopes 


Brackett clay loom, 110 5 percent slopes 
Brockett soils, 5 to 12 percent slopes 

Brockett soils, 12 to 30 percent slopes 
Brockett- Austin complex, 110 5 percent slopes 
Brocketr- Torront оззосістіол, hilly 


Crowford cloy 

Crawford ond Bexor stony soils 

Crockert fine sandy loam, Ото 1 percent slopes 
Crockett fine sondy loom, 1 to 3 percent slopes 
Crockett soils, 2 to 5 percent slopes, eroded 


Оәугі loomy fine sand, 1 to 5 percent slopes 
Duval fine sondy loom, 1 то 3 percent slopes 
Duvel fine sendy loom, 3 то 5 percent slopes 
Duval soils, 3 to 5 percent slopes, eroded 


Eufaula fine sond, 0 to 5 percent slopes 
Frio clay loam 


Gowen clay loam 
Gullied land 


Hilly gravelly land 

Hockley loamy fine 5009, 0 то 3 percont slopes 
Hockley loamy fine sand, 3 ro 5 percent slopes 
Hockley loomy fine sand, 3 to 5 percent slopes, eroded 
Houston cloy, | to З percent slopes 

Houston cloy, 3 to 5 percent slopes, eroded 

Houston cloy, 3 to 5 percent slopes, severely eroded 


Houston -Sumrer clays, 5 to 10 percent slopes, severely eroded 


Houston Block cloy, Ото | percent slopes 
Houston Block cloy, 1 to 3 percent slopes 
Houston Black cloy, 3 to 5 percent slopes 
Houston Block cloy, terroce, Ото | percent slopes 
Houston Black cloy, terroce, | 10 3 percent slopes 
Houston Black grovelly cloy, | to 3 percent slopes 
Houston Block grovelly cloy, 3 to 5 percent slopes 
Houston Black grovelly cloy, 5 to 8 percent slopes 


Kornes loam, 1 to 3 percent slopes 


NAME 


Kornes loam, 3 to 5 percent slopes 
Karnes clay loom, 3 to 5 percent slopes, eroded 
Krum complex 


Leming loomy fine 5004, 0 то 3 percent slopes 
Lewisville silty cloy, O to 1 percent slopes 
Lewisville silty clay, 1 to 3 percent slopes 
Lewisville silty cloy, 3 to 5 percent slopes 


Orelia clay loam, Ü to 1 percent slopes 
Orelia clay loam, ] to 3 percent slopes 


Patrick soils, 0 to 1 percent slopes 
Patrick soils, 110 3 percent slopes 
Patrick soils, 3 to 5 percent slopes 
Pits сад Quarries 


Son Antonio cloy loom, | to 3 percent slopes 

бол Antonio clay loam, 3 to 5 percent slopes 

San Antonio сісу loam, 3 то 5 percent slopes, eroded 
Stephen silty clay, 1 to 3 percent slopes 

Stephen silty clay, 3 to 5 percent slopes 


Tarront associotion, gently unduloting 
Tarrant association, rolling 

Torrant association, hilly 

Tarrant soils, chalk substratum, undulating 
Trinity clay 

Trinity and Frio soils, frequently flooded 


Venus loom, O to 1 percent slopes 
Venus loam, | to 3 percent slopes 
Venus cloy loom, О то | percent slopes 
Venus clay loom, 1 to 3 percent slopes 
Venus clay loom, 3 to 5 percent slopes 


Webb fine sandy loom, 1 to 3 percent slopes 

Webb fine sandy loom, 3 to 5 percent slopes 

Webb soils, 3 to 5 percent slopes, eroded 

Webb soils, 3 to 5 percent slopes, severely eroded 
Willocy loom, 0 to | percent slopes 

Willacy loom, 1 to 3 percent slopes 


Zovala fine sandy loom 
Zevala and Gowen soils, frequently flooded 
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WORKS AND STRUCTURES 
Highways and roads 
БА ከምና ፍቸ ዓናን a 
Good motor 
Poor motor 
Trail 
Highway markers 


National Interstate ....................... 


Railroads 
Single track 
Multiple track 
Abandoned 

Bridges and crossings 
Road 
Trail, foot 
Railroad 


Ferries 


R. R. over 
R. R. under 
Tunnel 
Buildings 
School 
Church 
Station 
Mines and Quarries 
Mine dump 
Pits, gravel or caliche ..................... 
Power lines 
Pipe lines 
Cemeteries 
Dams 
Levees 
Tanks 


Oil wells 


CONVENTIONAL SIGNS 
BOUNDARIES 


National or state 
County 

Land division corners ... 
Reservation 


Land grant 


DRAINAGE 
Streams 
Perennial 


Intermittent, unclass. 


Canals and ditches 
Lakes and ponds 
Perennial 
Intermittent 
Л... ውምና ዋን ከን ሰን © æ flowing 


Springs 


Wet spot 
Alluvial fan ....... 


Drainage end ........... 


RELIEF 


Escarpments 


vvvvevvvevyvyyyyvyvyyvy 


Bedrock 


Other Prr 


2 
Tt 


Prominent peaks 
Depressions 


Crossable with tillage 
implements 


Not crossable with tillage 
implements кысыгы, ке 


Contains water most о! 
the time 
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SOIL SURVEY DATA 


Soil boundary 
and symbol 
Gravel 
Stones 
Rock outcrops 
Chert fragments 
Clay spot 
Sand spot 
Gumbo or scabby spot 


Made land 
Severely eroded spot .......................... 


Blowout, wind erosion . ......................... 


Gullies 


Soil тор constructed 1965 by Cartographic Division, 
Soil Conservation Service, USDA, from 1959 сегісі 
photographs. Controlled mosaic based on Texas 
plane coordinate system, south central zone, Lambert 
conformal conic projection, 1927 North American 
dotum. 
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